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# "CHAP, 3 

N Containing ſome neceſary 2 * 

; Prob. i. eh ein nth middle of þ usf. 

1 . * e har b, AC r. 70 C n 


one foot of the esin A, and 
boyd: nyt: to phy 


A C, and with that diſtance make 
aloft the Arch DE, with the 6s 
* 
— A * 


<Y 


ſame- diſtance ſet one foot in B, 
and croſs the Arch DE, 

place of Interſedt ion of thoſe tw) d 
Arches and the point C, — the: n 
. Lew C, 1 ll b Line be 


the Perpendicular as was required. 3 3 


Prob. 2. e Boryondicular on the ed of a Lim given 
LF tu alk Lets A, and on the end B 'tis. re- 


2 in B, and with an di- 
ſtance make the Arch CD * ith the 
ſetting one foot in C croſs chat in D, 

Aren F, dal 1 825 Aube CDEin E, and ry 

r © croſs r in 
the Compaſſes from D, . 
(keeping them at the ſame di- 

with the other foot mae 
aloft the Arch HL Laſtly, from * © 
the Interſection ot the Arch Hl 
deim B 78 draw a Line to the * 3 


_— 
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or 
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2 —— — 
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* off 4 * "Geometrical Problems. \ / _ 


* 
$17, 


F | . To let fall a Perpendicular fon « in over 15 | 
| middle of a Line given, 


Ex the os Line — A 1 7. point aloft over \ 
tlie middle thereof ig 
Extend the Compaſſes from 4 
to C, and kee one foot in A, 
with the other make the Arch EE; 
and with the ſame diſlance one foot 
being in C, cut 2 
then with the ſame diſtance' 
F one foot in B, and with the 
make the Arch GH, Laſtly, From 
the point C, and the Interſection 
a! r of the Arches GH and FE, draw 
Ei En the Line CD, ſoſhall CD be the Per- 


rendicular let fall as was required. 


| 17 
plob. To let fall a Perpendicular om a Point a 
er, * or diretly — end of a Lme given, hel 


LET the given Line be AB,and Paint aſſigned C. Dr 
the Line CA, which divide into two equal parts in D; 
then with the diſtance DA, ſet- 
ting one foot in D, with the o- 
ther make rhe Arch FE, croſ- 
= ling the given Line in B; then 

from C draw the Line CB, 


| whic ih all ek CU 
X let fall as was required. ai 


| Prob. 5. To draw a Line Parallel to a Line given. | 


ET the given Line be AB, with any diſtance of the 
53 om one foot in ( a at pleaſure, with 

the other make the Arch E; 
"ES. "7F<" then with the ſame diſtance 
8 AGE likewiſe at D, ſet one for hh 

" with the other make 

Arch F. Laſuy. By the tips of the Arches E and F, draw 
a Line which Lan l be a Parallel to the W given, as was 
reiutad. | Prob. 


Geometrical Problems. 
Prob. 6. To draw a Line Para Io agin Line | 
ſhall paßt through 4 Point pf; 


Set one foot of the Compaſſes in C erte o- 
ther to the neareſt diſtance of the Line 
off the ſſes,and keeping 
them at the ſame diſtance 


| any poi 

end A of the given Line, as at 5 
D, and ſetting one foot in D, with the other make the 

. Arch EF. Laitly, - by the pom C, and the tip of the 

- Arch EF, draw a line Which ſhall be parallel to the yi- 

* ven Line AB, and paſs through the aſſigned . C as 

o was recuired. 

1, Prob. 7. An Angle being given, to make another equa! * | 

E the given — yr be ABC, and 'tis re: CE to make 

to. 

55 Dae th Line Line DE * pleaſure, then ſetti 2 0 of 
the es in B with any diilance, make 

t- —— = — n cel | | 

O- ing mg t 

ol- WW Compaſſes at the ſame extent. 4 

hen ſet one foot in D, and with th 2 : 

B, other make the Arch LK: That 1 

done, take off the diſtance GH, Lau 


and with this diſtance, ſetting 
one foot in L, with the 3 
croſs the ch LK in K. Lat 

by D and K draw the LineDXE, 
ſo ſhall the Angle EDF be e- 
— — Angle ABC BS: 


P ky 8. To three Prints wot lying in a right Li "ne 
into the Circunference of a Circle. 


bid 
FAY 


E T the Line be AB, and, the Poinr aſſifned C. 


Ba the three Points be A, B, C, and tis required ro 7 

y a Circle to paſs through them. 5 

Set one foot i in A, and extend = other to mor chan 
„ 


of = Angled Tini ; 


half towards B; and with th; 
£ . diſtance make the Arch 


ſetting 3 

other croſs 2 

E, and draw DE 
That done, if the C | 
Ns likewiſe tad amore than hatf 
the diſtance of C, ſet one foot 
in, and wich the other make 
the Arch FG; and wich the ſame diſtance, ſetting one 
foot in B, with the other croſs the laid Arch FS in F 
and G, and draw the Line FG to croſs DE in H, ſo ſhall N 
be the Center : Therefore ſetting one foot in H, and extend- 
ing, the other to either A, B, or C, with the other make 
ircle, which ſhall paſs through all the three Points 
aſſigned A, B, and C, as was required. 


0 H A P. II. Containing the Doftrine of Plain Tyi 
and ObI 52 Angled. Triangles are either Nabe 
Of Plain or Righi-lined Triangles. 


| Har gun take a fow general Rules about them. 
I. A Plain or Right lined- Triangle, is a plain Figur 
5555 or comprehended within three right or ſtreight 
joyned ——. with three Angles or Corners. . 
2, Thee plain Triangles are either t- angled, that 
ving one right Angle; or elſe Oblique-angled, that 
15 without a right Angle, and having all the threee a 
Angles either acute, that is, leſs than 90 d. or elſe one 
af them obtuſe, that is, more than 90 d. 
3. In either ſort of theſe Triangles, the three Angles 
are always equal to two right Angles, | thaeks, 180 d. 
4. In a Right-angled Triangle, the right Angle being 
always 9o d. the other two 2 p make alſo juſt 90 . 
in ſuch manner that one is the ement of the other; 
ſo that one of them being known, = ang is alſo 1 7 
5. The Lines about the right Angle; ſome call th 
' Sides, ſome Legs: But in Right - angled ag + 
dere afl nee, Wen BA the bottom line, the 46 


7 


>» 4 


of Rig 4275 e 


AC the u line, the 
line, the ore 4 1) (2 5 
6. Every \ Be Mir parts, 8 e 90 


three Angles, pd theſe are all proportional obe 8 
— ſo ch any three of them being known, the other 
three may be found out; unleſs it be the three Angles of a - 

plain Triangle, which only ſhews the Proportion of the 
Eee, but you may make one ſide what length you wil. 
How theſe Triangles are made, A 0 * of 
the whole Art of Navigation. 


| 

, 

3 

F 

t 8 

N (.) Of Right angled Plain Triangles,” | 
J CASE I. Plate I, Triang. I, 
1 The Angles, and one fide of a Right-anpled Triangle being 
ö jo 
ts 


given, to find the of 

le. In the Right-angled Triangle BAG, the Angle 

4 Abeinz known to bya r he Angle or go d.and the Angle 

at B being known to be 36 d. 52 m. and the fide BC being 

known to be 350 Inches, Fer Yards, Pole Miles Leagues, Li ; 
or any other kind of meaſure ; how may [ find hereby c 

other two ſides ? 


The Angle 10 is known the qth Rule 5 
and ſo this being ight- a the A 4 
is the Conplenear of rhe P ro at B. Take the 


Angle B, Fe: +1 (ar fg 4 and ther res or th . 


of at 
40 the $i 9205 bb N le by hr fe | 
s the dine to t e 
w the Sine of am * 8 A 1 
And ſo on the contrary, A. any fide, i to the Sine of the 
Angle oppoſed thereunto : So u any other fide, to the Sine o 
the E le oppoſed thereunto. | 
in this Triangle BAC, having wm fide BC IT, 
25 to the Angle at A 90 d. you, may thereby 
AC, which is 27 to the Angle at B, that eg 
ing known to be 2 m, for, 


ay - the Radius or Sine of Ag A god. 109 
Jo the oppoſite fide BC, 3 50xw 
So us the Sme of the 1＋ B 36 d. 32 W 51186 
210 — 4. 3241866 
A 4 Add 


——. 


. 


4 a 4 C Fe x * ith 
8 / Right angledTriangles. 
Add the ſecond andthird Numbers together, and from 

| the Sum ſubtrad the firſt, which becauſe it is the Radius, * 
it is done by cancelling the firſt Figure , ſo the Remainder 
15.2.3 221866, which is the Log. of 210 for the fide defired, 

13 - Plate I. Triang. I. ae 
By the ſame Rule you may find the fide BA, which is 
yet unknown, by its proportion to the oppoſite Angle at 
C, which is 53 d. 8 m. | | 


N Ja « 
"1 


| 9 ud if 
* 1. 


A. the Radius or Sine of go d. 10. oοοοοο 
To the fide oppoſed BC, 3 50 · —= == 2, 5440090 
$o is the Sine of the Angle C, 53 d. 8 m. — 9.903 1084 
To the Side BA, 280 | © £2,4471764 


Which cancelling the Radius, the Remainder is the 
Logarithm of 280, for the Side BA; and thus you have 
all the ſix parts of the Triangle. 6 


Caſe II. Plate I. Triang. II. 
Two Sides, one of them oppoſite to the right 4ngle, bei 
F given ; 4 find 1 and third Se. | * 
The right Angle being ſed unto one of the given 
Sides, you 3 by of the oppoſite 
Sides and Angles, For | 
As any known Side, to the Sine of the Angle oppoſed there- 
' unto So us any othey Side, to the Sine of the Angle op- 
poſed thereunro. 7 
Example. In the Triangle ABC, let the two given fides 
be AB, 280, and BC 3 50, which fide BC, is oppoſed to 
the Angle A, being known to:be go d. 
Firſt, To find the Angle at C, oppoſed to the fide AB. 


4s the Side BC 350 Log, _————— 2.5440680 | 
To the Sine of the oppoſite Angle A; go d. 10.0000000 
So the fide AB, 2860 . — — 2.4471 580 


Sum 12.447 1 580 
To the Sine of the Angle C, 33 d. 8 m. 9.9030900 
Add the ſecond and third Numbers, and from the Sum 
thereof ſubſira@ the firſt, the Remainder is the Sine of the 

Angle deſired, which is 53 d. 8m. almoſt, 

Secondly, Now this Angle being known, the Angle at B 

is the Complement thereof; which is 36 d. 52 m. 1 

5 ate 


* 
a 


WW aqwzxODUWiH Woe 


7 wind 
G 
g == 
* * 


Thirdly, for the fide CA, having found the oppaſite 


? Va \ #* \ 


Of Right angled Triangles. 95 


Angle at B to be 36 d. 52 w. you may find it as before, #, 


in the laſt P 
Ai the Radius or Sine of the Angle at A god. 16,c0ac000 
To the oppoſite fide BC 3 50 


- 2. 5440580 
So is the Sine of the Angle at B, 35 d. 52 m. 9.7781186 


I 


To the fide AC 210 - — Tz. 3211866 


Caſe III. Plate I. Tiiang. III. 
In a Right-angled Triangle, the two ſdes including the right 
4071 * piece, fs find the Angle and 75103 de. 


Pxample. In the Triangle BAC, ſuppoſe abe fide BA 
to be 200, and the ſide AC to be 210, and the Angle A 


between them to be a right Angle 90 d. to find the other 


parts of this Triangle. * f 
You may make either ſide the Radius, but we ill ſup- 
ſe the fide BA to be the Radius; fo the ſide AC is die 
angent of the Angle at B, and the Angle at C the 
Compl. of the Angle ar B. Firit, To find the Angle B. 


As the one fide BA, 280 Log, —R—IA;rS——— 1.4471 C0 


To the other fide AC, 210 — 1.322219 3 
So i the Radius Tang. 45d, ——-—— 10. oo ©© 


dum 17.377779 


To the Tangent of 36 d. 52 m. 9.87 07 


Which is the Angle at B, the Complement whereof 
ing 53 4. 8 m. is the Angle at C. Then for the tide BC, 


Plate I. Triang. III. 
4: the Sine of the Angle B, 36 d. 52 m, —— 9. 281 :85 


To its oppoſite AC 210 —————————— 2.3:22193 
& the Radius, or Sine of 90 d... lo. oo 

| FS] Sum 12.2272 03 
To its oppoſite fide EC 350 — = $.3444007 


Thus mueh for Plain Right Angled Triangles. 
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* 
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* 4 a 2 


(I.) Of. 
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Of Oblique Triangles, 0 N 
(l) Of Oblique Triangles. 
Caſe I. Plate I. Triang. V. 45 


6 1 
| Two es of an Obli 7. riangle being given and a 0 
5 4 either Þ them, to find the other ſides. 4 


Example. In the Triangle ABC, the Angle at A is 
od. the Angle at B is 45 d. and the fide BC is 290. 
o find the reſt of the parts of this Triangle, The Angle 

C is the Complement of the other two Angles to 180; 
for the three Angles, always make 180 d. as in the third 
Rule: So that theſe two Angles A, being 30 d. and B 
45 4. ne N together, make 75 d. and their Comple- 
ment to 180, being 105 d. is the Angle at C. 

The Angles being all thus known, the fides unknown + 

may be found as follows. To find the fide AC. | 


As the Sine of the Angle A 30 d. 9.6989700 


To the Side oppoſed to it CB 290. 1.423980 
To the Sine of the Angle B 45 d. ——— 9.849850 
Sum of the ſecond and third 12.3 118830 


To the oppoſite fide AC 410 -» —— 2.6129130 


In ſuch caſes as theſe, when you have Sine or Tangent 
in the firſt place, * may work by the Arithmetical 
2 thereof, and ſo ſave the Subſtraction, as 
all be ſhewn in the uſe of the L 


arithms, preceeding 
the Table of Logarithms. * n | 


Then to find the other ſide AB, hy the oppoſite Angle 
at C, which is 105 d. Here becauſe” the Angle exceeds 
92 d. you mult take the Complement to 180, which is 75. 


As the Sine A 30 d. Arith. Compl. 0.3010300 


+ To the fide oppoſed CB 290 — | 2.4623980 
Sou the fine of 754. or 10] deg. 845 


2849428 
Jo the fide oppoſed AB 560 ———— #2.745z718 
Thus you have all the parts of the Triangle, | 


Caſe 


nr 


1810 10 


e 
15 


Caſe H. Plate I. Triang. V. 
Bo þ 8 Obliqu gs, 5 an Angle | 
en, to find the ot ler a third 

12 che Converſe of the ner Aar 

Kaup In the Triangle ABC, let the ſides given be 

AC 410, aud CB 290, the Angle oppoſed at A 30d. to 

nd the Angle B. 

As the fide CB 290 Compl, Arith. 2.8855 Soto 

To the Sine of the "poſed Angle A A 30 d. — — 9: 


So the fide AC 410 ———— . 
To the Sine of the oppoſed Angle B ———— 55 255 559 
Which is ** 59 mM, 

ngle 


E A being zo d. 1 $9 m. which 
e 74 d. 59 m. the Angle C muſt be 105 d. 1 m. the 


mplement to 180, and the fide AB appaſed thereto, 
— found as in the firſt Caſe 560. 


Cale III. Plate I, Triang, VI. 


Tro fides of an Oblique Triangle, with the Angle contained be- | 


tween them, being given, to find the other Angles and ſider. 
In the Triangle ACD, let the fide AC be 410, and the 
ſide AD 56o, and the Angle between them at#A 30 d. and 
it is required to find the other two Angles,and the fide CD. 
To reſolve this Oblique Triangle, it is a plain way to 


reduce it into two right-angled T riangles, by letting fall 


the Perpendicular CB from the Angle C. 

Firſt, in the right-angled Triangle ABC, 5 ans have the 
Hypotenuſal AC 410, and the Angle at 430 d. Therefore 
a5 in Caſe], 

As S. Bgod.to AC 4 qro 4d AB 355 to Tang. ACB So d. 
S S. Coo d. to AB 3551 So BD 205 to Tang. BCD. 45 4. 


The Angles ACB ad HC, make the Angle 4 D 103 d. 


and therefore the pe at D is 45 4. 


Angther,way o perform this A uſual. 
Take the — two ſides, and 12 40.—-56⁰ 


difference of . work thus Side 1 410 
AD and AC added, their Sum 11 970. 
AC ſulſtracted from AD, their ——————DﬀF. is 150 


Then 


ed to one | 


| bay , _ ( 


= 


WS 


1 


. 
= 


is the Baſe 


4 * —— Sn. "Bao > — a * _ 
a WOT + | | | * a, 68 
2 *\ 2 1 N. 
12 Of Obligue Angler. 
Then ſaying thus : WEL. 
As the Sum 970 Arith, Cp. 7. 0132285 


To the Dif. 2 two fides 150 — 2. 1760913 

So Tang. of half the Sum of the ang. unk. 7 $deg.10.571947$ 

To Tang. of the diff. of half Ang. 29 deg. 39 min. 19.781267 1 

This added to half the Sum of the Angles 
unknown,ſhews the greater Angle to ber04 
deg. 59 min, and ſubtracted from ir, ſhews 
the 105 Angle to be 3 deg. t min. 


d. m. 
75.9 
29 59 


Prog $9 


And thus having all the Angles, you may 
find the unknown fide CD, by Caſel. ADC 45 1 


Caſe IV. Plate I. Triang. 7. 
Having three fides of an Oblique Triangle, to find the Angles, 


In the Triangle ACD,ſuppoſe the greater , AC—410 
ſide AD be 560, the two — ſides 400 — 290 


The Sum of theſe two 700 
The difference of them. 120 
As the greateſt fide 560 Comp. Arith. 7.2518120 
To the Sum of the two leſſer 7000 2. 8450980 
So the diff. of them 120 —» 2.0791812 
To a fourth number 150 AE-—— 2. 17609 


This 150 is AE, 2 part of the greateſt ſide, which be- 
ing ſubtracted from it, the Perpendicular will fall in the 
middle of the Remainder, and ſo part ECD in two right» 
angled Triangles. 


Thus the greater fide A D being — — —-„0 0 
The part to be ſubtracted 4x — I'50 
There remiins E Don —————— 410 
The half whereof is BD— — — 205 


which is er where the Perpendicular CB falls, and 
i the leſſer Triangle DBC; and this ſubtract- 
ed from the greater ſide, leaves 355 for the Baſe of the 
greater Triangle ABC. | : 
Now having theſe two Baſes of theſe two Triangles,and 
their Hipotenuſes 410, and 200 given before, you may by 
the ſecond Cal: find all the Angles. 1. In 


n Of Oblique Triangles. e 2 at. 

* 2 * Tria 3 * * 

. AC, 410, tp C . 
8 4B, 355, co Sine AC Fo ee 

The Complement whereof is the Angle 
2. Then in the Triangle C BD, 

As CD 280, to Sine CBD go der. 

So BD 205, to Sine BCD 45 deg. 


Whoſe 838 is the Angle at ADC 4 deg. 


C4 30 dee. ; 


m 19 WOO 5 pr Ty aus. 


Thus in the firit Triangle A C P. we have found the 
Angle at A to be 3o deg. the Angle at D to be 45, and 
the two Angles at C to be Godeg. and 45 deg. — 
tos deg, for the Angle A CD. ; 

1 CHAP. II. 

0 Containing the Dofgine of Spherical 

29 Triangles. 


re likewiſe you may take a few general Ryles for 
Her better ll hor Fr theſe Triangles. 
1. Theſe Spherical Triangles conſiſt of 6 parts, that is, 
12 three Sides and three Angles, any three of which being 
12. known, the reſt may be found. : | 

2. The three Sides ofa Spherical Triangle are Arches of 
e three great Circles of a re, and as the tides of plain 
the Triangles are meaſured by a Scale of equal parts, ſo theſe 
"ts % 
. A great Circle divides the Sphere or Globe into two _ 

60 a parts; as the Equinotial, the Ecliprick, and the 
2 — eridians, &c. 


fro The Sum of the ſides of a Spherical Triangle are 

LOS fs than two Semicircles. | | 

and 5. The Sum of the three Angles of a Spherical Triangle, | 

- are gteater than two right Angles, but leſ d than ſix. | 

the 6. A Spherical Triangle is either Rectangular or Ob- 
ligue-angular, - EL 


and 7. The 


AE 44 K ——— 
1 G 


07 Right Angled al Triangles. $ ah 
J. The Sines of the Angles are proportional to the Sines . 

of their oppoſite ſides ʒ and on theconrrary, the Sines of the 

ſides are proportional to the Sines of their oppoſite Angles, 


8. In right angled —_— the fide oppoſite to the 

right Angle is called rhe Hypotenuſe, * two 
are called Legs: \ 1 N 

Of Right-angled Spherical Triangles. 

| Caſe I. Plate II. Triang. J. £ 5 

The Hipotenuſe, and one of the Obliqudcangles Being known 

5 F find the Leg oppoſite a Soups * 

In the Right angled Triangle AFC, AC is 30 deg.. and 

the Angle at 4 23 d. 30 m. Ir is required to find the Leg 


3 C oppoſite to the Angle at 4. | 
For the Making and Meaſuring all the parts of any 


Spherical Triangle, ſee Atkinſon's Epitome, where it's large 
and methodically Taugt. * | 
As the Radius or Sine of 90 d. — —10,0000000 
To the Sine of the Hipotenuſe AC 30 d. ——9.6989700 
S the Sine of the oppoſite Angle A 23 d. 30 2 


To the Sine of the Leg BC 11 d. 30 m.——=- 9.29966 
Cite II. Plate II. Triing. l. 

De Hipotenuſe and one of the Oblique Angles beim bones, 
: to 0 the Leg adjacent to char apts i 

As the Radius, to the Co- ſine of the Angle known; 

So the Tangent of the Hip otenuſe, to the Tangent of 
the Leg required. a 

As the Radius or 90 deg. ro. oo 

To the Co-ſine of A, Coſ. 2 3,30. or Sine 66 d;zo m. 9. 982 397 

So the Tangein of AC, Tang. 30 deg. 9.7619 
To the Tangent of AB, 27 deg. 54 min. FR 72 
. Caſe III. Plate II. Triang. III. 


The Hipottmuſe and one of the Oblique Angles being knowit, 
| 7 W find the other Ollie Angie, 2 


Of Right Angled Spherical Triangles, * 77 * 
As the Radius, to the Co- ſine of the Hypotenuſe 5 - © 
So is the Tangent of che Angle given, to the cer, X 
of the Angle required. 
Caſe IV. Plate II. Triang. IV. 
The two Legs being given, to find the Hypotenuſe.”' 
As the Radius, to the Ca-fine of one of the Legs; 
So is the Co- ſine of the other Leg, rorke Coclne of 
the Hypotenuſe. 


Caſe V. Plate II. Tiiaiig, V. ö 
vn The two Legs being given to find either of the Oblique Angler. 
As the Sine of the Leg next the angle required, is to 
ind the Radius; 
eg So is the Tangent of the oppoſite Leg, to the Tangent 
of the angle required. 
ny Or thus + As the Radius, is to the Sine of the Leg next 
rge the angle required ; | 
So is the Tangent "Complement of the oppoſite angle, p 
to the Tangent Complement of the angle required. - * 
Caſe VI. Plate II. Triahg. VI. 


One of the Legs, and the Oblique Angle next it being given | 


des 
he 
es. 
he 
v 


to find out the Hypotenuſe. 
As the Co- ſine of the angle given, is to the Radius, 
So is the Tangent of the Leg given, to the Tangent of 


wi; the Hypotenuſe. 


Caſe VII. Plate II. Triang- VII. 9 
go One of the Legs and the Angle next it being known, to find 
; of e | — other Leg. 
As the Radius, to the Tangent of the angle given; 
— So is the Sine of the Leg given, co the Tangenr of the 
- Leg required, 2 
— Caſe VIII. Plate II. Triang. VIIilI. 
One of the Legs and the Oblique Angle next it being given, | 
to find the other Oblique Angle. F 
As the Radius, to the Sine of the angle given 1 


So is the Co- ne of the given Leg, to the Co-fine of 
the angle required, | Caſe 


ur 2 — — — IE cnn 


18 0 Right angle Spherical Da, 0 


Cafe IX. Plate II. Triang. IX. 


( Ont of the Legs, andthe Angle oppoſed to —— 10 
| And the Hypotenuſe. 
As the Sine of thegiven angle,to theSine of the given | 
Sois Radius, to the Sine of the Hypotenuſe — : 


Caſe X. Plate II. Triang. X. 


One of the Legs, and the Angle oppoſite thereto being given, 
to find the other Lg. 


As the Radius, to Tangent of the : gi en Leg; 
So is the Tangent Complement of the given angle, to 
the Sine of the Leg required. 


Cafe XI. Plate II. Tring XI. 


One of the Legt, and an A. gle oppoſite thereto 5 wen, to 
4 1 And the = 72 ve Ang le. n eisen, 
As Sine Compl. of the given Leg, if to the Radius; 
So is the Sine Complement of the given Angle, to the 
Sine of the Angle required. 


Caſe XII. Plate II. Triang. XII. 


The Hypotenuſe and one of the Legs being fe. to find the 
| Angle adjo he Tang to the given 


As Radius, to the ent Compl. of che Hypotenuſe; 
So is Tangent of — given Leg. to the Sine Comple- 
ment of the Angle required. | 
Caſe XIII. Plate IT. Triang. XIII. 
The Hypotenuſe and one of the Legs given, to find the age 
oppoſite to the gwen Leg. 
As the Sine of the Hypotenuſe, is to Radius; 
So is the Sine of the given Leg, ro the Sine of the. 
Angle re,uired. 


Caſe XIV. plate II. Triang. XIV. 
The Hypo- enuſe and one of ing 72 being given, to find the 
LE 
As Sine Complement of the given Leg, is to Radius ; 


So is the Sine Complement of rhe Hypotenuſe, to the 
Sine Complement of "ho Leg re. uired, Cal 
e 


A dr ed Spherical Tui, "7 P | 
cute XV. Plate II. 'Triang. VV. 
The two Oblique Angles being gwen, ts find ths Hip, 


As the T of one of the A is to the Radius 

So is the of the other to the G- 
ſine of the e. | 
Or thus: As che Radius is to the Tangent Compleient 

of one Angle; 

So is the T 


angent Complement of the other Angle, to 
the Sine Complement of the Hipotemiſe. 5 
| Caſe XVI. Plate II. Triang. XVI. 
The two Oblique Angles being given, to find either of the Le. 
As the Sine of the Angle adjacent to the Ired» 
is to the Co- ſine of coy Angle ; 545 
So is Radius, to the Co-ſine the Leg ſought. 


ha Of Oblique Spherical Triangles. 


Caſe I. Plate II. Triang. I. 
Two 4 les, and a fide ovpoſite ro ane of them, being given 
* B f 

As the Sine rn fide known, 


To the Sine of the given 
So is the Sine of the other A oppoled, - 


To the Sine of the, dg 
Example. In the Triangle AD E W the ſide. 0 ** 1 
be Als. 1 30 m. and the Angie 1304 zom. 1 


* = 
. > 


o find the fide 


As Sine AED, is to Sine 4D, fo i Sine DAB, to 
dine DE, which vill be 18 J. 41 hu. 


Caſe II. Plate II. Triang. II. 


wo ſides and one Angle oppoſed to one 0 * being given, e 
.Y - | fond The othey oppoſed 


his is but the Converſe to 8 
s the Sine of the fide e en N 
o the Sine of the given e 


>is the Sige of the other given Aide. 
o the Sine of the Angle 


4 


Ras 


* 

. = 
3 4 * YI 
- 1 * \ 


* Of Oblique Spherical Triangles © 


4 the 
i # | Cafe Ul. Plate I. Tring, III. 
| The lr meter bf: than « Semi-civele with e. 
, *. comprebended given, to find the orher At. 
be found at two Operations Properties 
Fines fan in the — — L 
| Oughired; or more 7, in b 


to the Mathematicks. 


As the Sige of half the Sum of the He 
To the Co-tangent of half the Angle 
So the Sine of half the difference of the ſides, bw. - 


'Tothe Tangent of half he diftrence of the Angles, | 


A 
Fre 

ot tangent t 
So the Co- ſine of half the difference of the des, 1 
To the Tangent of half the Sum of the Augles. * 
Add the half difference to the half Sum, and you have 
the greater Angle ; but ſubtract it, and there 2 the 
"I | 


3 ample. In the ag ADE, there is given, 
| Dar. 37 d. 2 * Tb 


AE 69 
75 46 30 AED 


The . 


1 


AB 6 4 m. 
4D 25 2 
Sum 116 40 half Sum 58 4. 70 „. 
Differ. 22 54 half Diff, 11 27 
DAE 37 z half thereof u 18 31 
ca. Ar. 


£8. balf Sum fides AE and 4D 38d 0m Le. 0.Q700109 
Jo S. half Dif. fides — dD ; 13 2.7 ——9.297 788} 
Son T. C. Ba DAE | $1————10,4750605 
| To Tan half Dif- Ang. D and E * 51— 7.757 


24 


"a our e Thighs - * 


180 
To S. C. h Dif. det AE and 4Þ 11 — 0... 
To ng. blf ew gee D and £19 49" * 
m Angles DandE 79 49 

. audE 34 2. 2 


the Complement of the Angles ſought to a 
Caſe IV. Plate II. Triang. IV. 


Twp aul. rage fs then a Seminal . ; 


tween then, to find the other 


| Th performed at rwo Operarlons, 
As the Sine of the half Zum of the Angles, | 
To the Sine of half their Difference; 

So is the Tangeur of half the 


— fd, 
To the Tangent of half the Difference of rhe other ſides. 


8 As the Co-fine of half Sum of the angles, 
the t 


1 


of half the inter 
a of half their | 
To the Tangent of the half Sum of rhe orhes fides. 


If half the difference of the ſides be added to half the | 
n of rhe fides, it makes the greater fide z but 
om it, leaves the leſſer, 


Note If _——_ [fe gre gk mn Bak 
and proceed 


irh the ES DE TIS. 
r Cafe 


5 


5 = — 
„ | 


7 


ven in this Example aforegoing; ws any rh > | 


' 


<< 


p * * 4 * 
85 1 
* 8 0 
1 
* 2 


as 20 a |  Obligus-Spherical en | 
8” Caſe V. 2 II. Triang. v. 1 , of 
Tro des with an . e to one of F them being g „ N 
Ne eee 14 Se LY 


| 2 — 1 Triangle ADE, there is given 40 Wt 
+ ow K ks, AP 4g n 


Firſt, find the angle oppſ ede oo woche Mid, bythe 
d Caſe'; you have two ſides and their op- 


ecan 
Fi Anna. Then find the third fide by the following 
TOPOTLION. es „it * 9 


ry As the Sine of half the difference of ce angles gi 22 
— nt of half the — — of the Sen 


the of half the Sum of thoſ 7 
To che Tee of half the ſide an olle 


1 The Operation. 1 29 0. 4. 
Ar dme AD. 10. 53 m. — Log. 0.136698) | 


To Sine AED 00 —— A 0 
So i# Sine DE 75 7 ew — — fo x 
ADE . "0400; 7 0. 
DA 09 1 l 
— — p 


Sun 82 e e 45 
Dif. 7 37 el 3 „ ie 
Tt 5 
ben off 25 half diff gn + 2 


"Artie hatf dif ang. 4201 fei 58 m. L. £ £4 
To Sine half Sum ang. Aand E 4x ot -— 9.81 
-SoTang. half dif. ſides AD & DE 04 - 12 ——.865905 
2 half AE required — 3 34 $2—— 9. 9.843037 
Doubled, is — 6g arne 


. \ % 7 8 


——2— 
* 
- 

% 


* n , x " "x" 
\ Cue VI. + Plate II. Tas. VI. g . | 
Two file with an 4 te to'one of them bi 
to find the An er d, or between'them, 2, 
5 the Angle _ to the other fide being foreknown., ; 5 
; Firſt Date p le oppoſite to the other fide by the 
Y Caſe, ade pre cx — * and their oppoſite 
; ſides, to find the other angle b rtion following. 
As the Sine of half the di * ee a 
0 To the Tangent of half the difference of the es 
8 80 is the Sine of half the Sum of the ſides, 
To the Co-tangent of half the angle required; that'is: 
to the Tangent o an Ark, whoſe Complement 15 half the 


angle required. 

e. Plate II. e 1 . 
Tos Ale with of de oppo te to one of 
- find the nd gh 2. of the, his op e 40 10 th 
other Angle bei 
Firſt, find the wy 3 — angle by the firſt 


e, and then we have two angles and their oppoſite ſiges, | 

ss find'the third angle, by the following . ': ol 
15 As the Co- ſine of half the difference of the fides, —_ 
1 . 2 2 9 
So the Co- ſine of half the Sum of the ſides, n | 


, To the Co- taugent of half the contained angle. 


Or thus: As the Sine of half tha difference 2 
Jo the Sine o half their dum; | 
So is the Tangent of half che difference of the 
Tothe Tangent Compl. of half the contained 


Caſe VIII. Plate II. Triang. VIII. 


45 ro ugles with a fl fite to one of them being 
988 find the inter jacent * Fe Ralf te ed. 
Ty other angle ein 


Firſt,find the fide op the otherangle thefirſt 


e and then you have two haendrvirop te angles 
d. en, 10 find the third ide by — L i 
| As the Co-fine of half the dferesee uf che rw | 


eee ad 
- 


— 


9 


* 


22 Of Oblique Spherical Triengler. 3 
So the Co-ſine of half che dum of che two given angles 


ſidual Arch. 


{\ 2 4 YR | N 


7 
4 * ® % 
* * 
; 
ve 
2 


To the Tangent of half the third de. 8 
Or thus: As the Sine of half the differ. of the two angles, 


 . © To the Sine of half their Sum 8 
Son the Tangent of half the differ. of the twofides, | 


To the Tangent of half the third ſide. 
" Cafe IX. Plate II. Triang. J. 
In the Triangle 4 D E there is given 
* ** "$5 mm, 42 W 
I 50 required, | 
5D · 38 28 


Two and their contained Angle berg gi to find the 
22 % K. 85 | 450 


The Reſotution of this and the ing Caſe is dedu- 


282 the rag yak — ropofition, (the 
Triangl A uppol Perpendicular » being 
— a. two Rettangulars) by Mr. O, in his Secto 


on a Quadrant. The 7 


4s Rading- — — F — 2 — 

To Si. Co. ADE the contnined. Ang. 42 d. 05 m. 9.8705039 

So u Tang. DE the lefſer ſide 38 a8-— 9.90 

To Tang, of a fourth Arch=————zo 31=—29.7705904 
If the contained Angle be leſs than go deg. ſubtraR the 


= 


fourth from the greater fide ; but if it be greater than 90 d. 
from irs Complement to 180 d. the Reminder is the Re- 

os S.C. of the fourth Arch==30,d; 31 N. Lag.0.0647 541 
To S. C. of the Reſidual —— 87 39 —9. ; 
So is SC; of the leſſer fide - 38 1 — 
To S. C. the fide required A E- 69 47- —— J. 1 
So tllat the fide AE is 110d. 13 m. For if the contain'd 


Angle and Refidual „Ae , or leſs than 
90 d. the fide ſought is leſs than But when one it 


ht is greater than 90 d. And the Sine of 6g d. 47 n 


: fete and the arher = (as in this Inſtance) the 1 


: - Is ſo the Sine of its Supplement 110 d. 13 m. 2erein 


the fide AE, is 110 d. 13 m. 


= of 
88 ö 
bo 


LF | | 


1 & 
_ 4 "a4 
* Ag 1 
v * 


C Oligue Spherical Triangles. 23 


4 


| Caſe T. Plate II. Triang; X. 
Two Angle, and the ie rok ol 


te. 1a the Triangle ADE, thi þ elm 123 


=» B 
: AD _ 
rei | hart 41 XS | 
| As Radiu — "a 10.00000 
To SC. AD the in 46 d. 53 m. — 948347297  - 


So is Tang, DAE the lez7 o ———9.8779927 ' | 
To Tang. n 17 — 49.712634 
If the interſacent fide be more than a Quadrant, t, ſubtract 

if loſs, g 1 


the fourth Arch from the greater A 
ſaid Angles Complement to 180 d. 


A . * p 
rch. 10 5 4. 
As 8. C. of the 8 d. 17 m. 0.012201 
To &. C. of the nal b — 8 . — 98961369 / 
Sou &. C. DAE be leſſer Ale 37 03 9. 90205 
NC. AED the angle required 45 ol — . 7b 
So that the required Angle AED, is 45 d. 01 m. 


In thisand the fo Caſe,the Affection of the 
red ſide or angle, ma n reſidual A 


r Angle, leben fs els 
— — , and the reſidual Arch more, or when the 
Angle, or interjacentſide is greater than a Qua- 
drant, and the refidual Arch lefs ; e N 
0 Z greater than yo d. in all ocher Caſes 


Caſe XI. Plate II. Triang. xl. 
Three fides given, t find an Angle. 
* In the Triangle ADE, there is given 
e:“ „ AE rquird 
05 | 
DE 38 28 $ 8 
a - 


3 "I 
— 


EF x, 0 7 Wy } | 
* 00 Oblijue Sphovical Tricngles. * 1 
For the Reſolution of this Caſe, take this Diregion . 
Add the three ſides together, and from their half Sum, 


de ſide oppohite to the A N 
Then to the Ae Complements, 


1 "Bines of the containing ſides; add the Lo | 
1 4 Sum = Remainder : Half the total o theſe four Lo- 


2 . The Operation. | 
"AD 814 50 m. Tze contain- co A 08 uy 
az, 38 28 ing ſides. 2 8. Co. Ar. o. 2 1683 
1 9 ſum 11 5d. 1 5m. S. 9.956387 
0 31 2 05 02, 8. 8.9431743 
um 115 A ' Sum 19. 110757 | 
- Rem. o oa. C. 68 38.— half 6m 9.557678 | 
Wich being doubled, produces ADE 137 deg. 56 3 
required. 
ne '* Caſe XII. Plate II. Triang. XII. ' 
* Tue Angles given, to find a fide. 
* 55 Example. * the Yong * np given. 17 


* . . 
WTR 4-- LW 
4 eu FER 


/ : 


r . is 8 perfornyd by the direction in thi 
= eleventh Caſe, the Angles being converted into ſides, an 


the ſides into Angles, by taking the N of * 
greateſt Angle to a Semi-circle. 


OO Com ADE 424.05 u. The aijachne So. Ar. 0.173708 
— AED 3; 00 © 4 ee 


DAE 26 23a ſum (77 205 8. — 9.92227 
Nen. * 21 8.— 9. 703538 
; * "NN Balf ſum um 56 4a * Sum 19.9 010 
= -- fem. 30 21 C. 19 14 halfSimg: 57% 
3 Which. being 27 gf 38 deg: 28 nun. 
1 l 0 


8 boi | 


44 „ 
ami 5 


2 
— 


; % 
6 


* . 2 7 p 5 
— „rr piers arg oo 


. 
o _ „ ® - 
- ' . CS 
& - 
= p ” — 
1 
* % 
1 «of od £ 
$;c. 


* 
4 


4 


6 


2 * a l 1 p 
A _ a pw « _ _ . * 
#4 + 5 4 p ' * * 0 * 4 
| 7M 8 — SES | 
ho 4 

” - | . * * A ” 

G * 2 Th ; l 6 4. 
2 * „ . 8 * 4 ny * 1 


3 £ 
45, * EY VP 
>. Ig 83 


* * 2 n = ; * y 


8 1 

o > 8 — of - 
2 # o * 

1 ” 
* I | * : 
1 4 of a 5 
hy b * bo 2 * 1 
0 . & £4 Wy 7 
hl = 5 


- 
, 
. A ar — 


Pw... -- TA; W* a Sts cc OA 


F * wy zi 14 


| Thus much for Tj onomerry, both Pin, ao <2 
VR. Application to Vavigation f n e and fi 
* nr! n 11 E . 3 "A 


of Plain Wr 


I ' CHAP. |; Sn oP In bu S008 
Coin Problems of Sailing by” the Plain Se 
Chart, commonty called Plain Safling. 


Avigation is commonly aiNinguiſh into Hite idk 
N Plain Sailing, Mercator” x Bailey nd. Serie 
by the b n Auen of a | 

- Plain iling,or ſailing the Plain Chart, is the 
eſt, and the Foundation of all the reſt, and near the Y 
noctial there is no need of any other to be uſ de . 
F * 4 
Latitude, are all equal 1 int 69" ©. 
Minutes n ome w hat — — 
lis Miles each Minute or Mile con Tr. Do . 


An this Art the Sea- man hath 
„Fire hath his to det hi 
8 Eaſt, Weſt, North, Seth and yd 
Quarters are divided into 8 equal Parts, 7 Abe 4 
Numbs, making in all 32 Points: 80 tharSteering E h 
well made and dhily rectibied,the Se- an always 998 
knows which way he ſails, to a ſmall * : 5 p 
The ſecond hel ip the Seaman hath 2 .- 
Flog coal blervation the Log 11 
E 
" our, o eve ate ey 1. oe 12 
The third help, 1 ale 1 
atitude, both of che plate from "The? bs ls 
where he is arrived, or whither he is tg ſail 4Y 
And — of theſe thtes things 5 he aging of 22 | 
„ 
e 
e how dan he. hab fel — how „ 


g hs Jer ll 4a EIT an n * 


* 4 
1 0 3 * " 7 
» , 0 4 
. % * Af 
* 1 # l . : | * : i * N * 
8 * 1 y 4 Poa. - C< 
* : PR Y = : 8 was = 4 Li 2 p 
| 2 % | — _—_ * 
- „ . . * 4 . 


A 


| Of Plain Sil. 42 
he 3s" to Wer wy SET 


b , Rules of Triangles. 


KL pub L. Fir L Tring. LO ot 
| and the 52 
e eee 


| 2 A Ship failing e by N. 72 mh, 1 


n de Teal ABC. 

2 repreſcuts the diſtance ſailed. - 

3 — 5 WI 

BAC the Angle of the Courſe from the Meridian. 
Ach rhe Complement of the Courſe. | 


The Operation. 
For the difference of Latitude. Plate L Trizig: x 
A. Nadir g. 10. ooοοοοο 


To the diſtance ſailed 372 . 2.570449 

So is Sine Compl. of the Cqurſe 33 d. 45 m. 

4 the diff. Latitude 309 min. three tenths At. 7863853 
For the 


— 


14 — —— Log:10,0000009 
To the ti b — 5705449 1 
A u S. Courſe 33 deg. 45 uin. 21447492 | 
= * . 3752815 


-— 


2 Prob. II. Plate I. Triang, II. | 


The Cour, and Difference of Latitude 5 to 
fe 4 Dione of Larue beg Gon, fo 


ed A ſailing N. W.by N. until her difference 
of Latirude por Minutes, 1 cemand her Diſtance gal 


0 The i For Sm 

. C. of theCourſe, 33 d. 45 m. 
118 . 99 
So u — — + 


| nue n. fx tenths A * 


* 'Y | a — 
07 Plein San. 27 
N | For the Dan Plate I. 2 25 3 
I. Courſe 4. 5m: — Legion 
7285 4% hr wh . E 


W — ——_ 


| ary af mary 2 — — ne 41 
To the Departure 206 m. four . BC-—— 22.3 . y 


The Courſe and e SL. the Le 


Example. A Shi Da Seach Eaſt by South, unf 
her departure be e 
difference of Latitude. | 
_ _ - | The Operation. For the diſtance. ; : 
4 nab Log. 9.7447399 © 3 
241 — — 2.313807 
23 — —— 70000000 , 


_— even tenths AC- 2.56912 
— — n * 
At. 8. Courſe —— 33 d. 45 m. 0.2.5 52610 
To the 2 — 
SY 8. C. Cour e333 ———45 43 —.— 9.91 
To diff. Latit. AB —— 309-8 n. —— 1:47" 
| Prob. IV. Plate I. Triang. V. 
The difference of Latitnde and Diftance given, ro find the | 
and Departure. 
Example. A Ship ſails berween the North and the g | 
72 min min, until her difference of Latirude be 309 min. N 4 
her Courſe and Departure. | 2 
The Operation, For the Courſe. 
322 fared $75 Min. 0 Log. 2. j- $705429 
To Nadir ä — 
So u the diff. Lat. "09 5 — 
To the & C. Courſe 33 d. 30 m. 


* 48 Of Plain Sailing. 

| For the — W 
4s N —— — e f 
| To the diſtance 372 min. 79% 
Fo i the Sine Courſe 33d. 50 min. — * — 9.7457 
To the Departure 207 m. 4 B — W 3162457, 
x Prob. V. Plate I. Triang. K. 6 c 
Tie Diſtance aud 1 given, to ſind. the a 
erence of Latitude. 


© Example. A Sit ails between the South and the Weſt 
72 min. until her Departure be 206 min. I demand che 


| 


— — Difference of Latitude. l 
| The Operation. 5 
| For the Courſe, Plate I. Triang 7 
41 ebe diſtance 372 min. AC ————— Log.2.5795428. 
To Radius — - —— 10.0000006. ; 
So i the departure 206 min. BC qr 138672, 
.T En _—_ 33 deg. 37 min. BAC —— 9$:743324F.. 
| For the difference of Latitude. 
1 — Log. 10,0000009 a 
To the diſtance 372 min. Ac — 25705424 
S. C. 33 deg. 37 min. ACB ———— 9.992 
To the diff. Latitude 309 min. . AB ——— 42.49100%9, Wl © 
; Prob, VI, Plate I Triang VI. p 


The Difference of Latitude and Departure given, to nd che 
oa Courſe. and Diſtance. - ** A 


Example. A Ship ſailing berwgen the South and the 
Well, until her difterence of Latitude be zog min. aud 
departure 206 min. I demand the Courſe and diſtance. 


| The Operation. For the Courſe. _ 
4s the diff. Lat. 30 min. — OY 


I> Radius == —— 10.0000008 
$0 & departure 206 min. C2. 3 138672 


To T.Courſe 32 d. A. BAC— — — = 9.39107 


= Of Pltin Sailing, 29 4 
- For the Diſtance.” Plate. I. Tziangy. VE 6 V 
44 G ember 33 d. 4 * 4 
To the Departure ——— 206 BC 2.31388 
$ is 1 — w—_— 500 
To the — AE; 371 I — 


mee w eee Sailing; 2 

% * Colle 255 5 their moſt u 

| e rer Cale, and Areas folloy 

* Thi" 6 Ciſer 4 of 1 Plain Sailing, with the  uftal | 
» Canonm 10 cac h. ſee . * 


und Chile and Diftarice Run give! 1 5 Kod the a 
n and Departure ff da Tho 


4. the 3 Radius, al the Rag; 


Is to the Aſtanea ee „aloe Ponce run; 
So 254 8 ut So is the Sele com 
| Toth t ce To the Dep. fromthe on 


ails i 


Caſs e ee eee td And ? 
9 he Diſtance run, and the Departure ne Mer | 


Ms wo S. Comp. of th Cour, "43 the | . of the Cour 
»9 u: darta the. erence, of Le, + * Ir rhe e Omſa 4 
7 So u rhe Radius, So is the. Smt of the Cour I 
hy .T 2 20 liſtance un, * * To Dey from the'! 
9 3. Courſe and re from the Merit given, 
9 the diſtance run the difference 0 Lade“ 
- As the Sine of the ogy „ © As the Stue of the Cour | 
the Is to the: Dep. 20 Geri Is tothe Der. fon, e 
| So 15 the Ra 25 | So is the S. Cup. o of the Courſe, 


"= 


To the diſtince tun; © 0 the difference of Lati'udg. | 


Ciſe 4. Thediſtarice rin, and the difference of Lat. gan, 
to Kad the Con, aud deparrure fromthe Meridian. 2 


4: the diſtance mum, A the Radios, Lok 


4 
- 
\ 
: 
4 


— 
— 


585 I: to the Radius. JI to the diftmce run 

008 — the di in of Latitude, . So i the.S. . 2 

672 To The 8. om, of 0 the . To Arp 

97 r 5. 


— 
— 


_ ꝗ—ʒwÄé - - 
— he " 
WY F , 


I auer rum: 


i 4 i the Dep. from the Merid. So is the F. Comp. f the Conſe, 


' To the Sine of the Courſe. To the difference of Latitude. 


6. The difference of Latitude, and the departure 
em the deci yirm to SR 328 Conrte, end hes 
diſtance run. 


Ht the difference of Latitude, 4 the Sine of che Courſe, 

Is to the Radius: I tothe Dep. J 
$0 it the Dep. from the Merid. S is t 
.'To the Tangent of the Courſe, To the dimes rw, . 


Prob. VII. Plate III. Figure I. ; 


7 how many Minutes or Miles, or Leaguer, ailed on 
2 or —— Le will raiſe, 42 4 

| a 0 t 

wt Dar 10 * 
Vote, To raiſe 4 n 
to ſay, Alter 4) fr bop Degree, or the Difference of 

Latitude is one Degree. 


| Example. The Difference of Latieude-deing x Gig; & 
, 60 min. what is the diſtance run, and 
the Meridian, for each Point of the 

In the Plate III, F I, har Lair. Angle Ps 
whereof the IA Fas e. een 
is common to them all. 

And the Hy potenuſes, A 444 4546 
Mr on each from 
the Meridian. 

pk, the Legs B f, B 2, B, B4, B 5,B6, 

an 7, i are the ſeveral departures 8 


Which diſtances and de arrures, are found by the 2d Cale 
NY Thus the diſtance run A I, 


of Plain Sailiog- — 898 ot 1 
Z feces eee, 
do u Radins — — .,,.,0,00q0c 


To the diſtauce run A 1 min. Gr. Ms EE eo os 3 
| For the departure B x, 1 
the 8. C. Courſe 11 d. 15m. £0. ar. 161 
to the ence Latitude ABbo minuter——=1. 7981512 
Fo wu 8, Courſe, ; of BA — 11d. 15 19.290227 


To the departure B 1 = minutes 17. 93 parts = #1 5788770 
4 —— may be found all the diſtances, and de- 
. xr ach Romb, a in the ai 


TABLE { "rr Fond and the Degarture 
Latitude 25 one deg "ud ſſp — or miles : 
Diftance run, and ference of Latirude, when the 
ture is 1 deg. or Go m i 


e — 85 


. 
60.0 
61. 2 
| 742 
* 8 
1108.0 
156.8 
« 1307.6 
nfinite nfinit 


— 


— 


PITT 


95 2 


25 


ear 


. 


OE if the Courſe be N. A ES N. by 
ox S. by W. and the difrece Latirude Go minus z| 

a the di run is minutes or. z tenths, and the 

re from the Meridian, is minutes 11.9 renths : A the 
durſe being N. N. E. or S. S. E. or N.N.W. or 8.8.W. 
Giſtavce 1s mimte 64.9 le — ö 
minutes 


L 


36 Of Plain S,, | 
+  minutes24.84enths.c Alſo the pn HE 
- * the, diſtance is minutes 72.2 tenths, and departuſt 22 
40. . tenth, when the difference Latitude is 60 mii e. 
This Ta perro fag 50 e REY 
ttitude, when the departure is 60 mimites, if the 2 middle 
| Columns be turned upſide down; thus, the Courſe being 
Ez by N. or F. by S. or W. by N. or W.'byS, — — 
- parrure 60 minutes; then the diſtance is minutes 61.3 
_ tenths, and the ference of Latitude, is e 20 
i f and fo for any other Courſe. . 1 
he farther uſe of the forego Table, in find the 
difference of 7 of and Peoant re from the Werd 
either in degrees or minutes; ; fox an any Courſe * Vilas, 
chigen 7 
As the liſtauce in the Table, a thegiven Gu Ys wt: to 
one degree, or Go minutes 
dee u the giuen diſtance run, to rhe required vous 


Latitude in ore eg Or minute. 
And, As the diſtance in the Table, * 40 the departure 


the T. * 


So uthe given di Wau run, fo the require 1 Fron 


be Meridian. 


Example 1. Ira stüp runs 65k min. 1975 2 

he Lizard i in 50 d. 10 m. North Latitude: 

Ahe is in, and how far ſhe is departed dom the Nest 

the Table againſt S. W. by W. the diſtance is To8, and 

| * ge Rane 8. e Rule above ir; thus 
As 168, is co 605 Ui is 495, to che diff of Latitude. 


wed. 6s , 95. 22 | 2 2 1.364 
. 2 * 55 A »(; 25760 | CS, e | 
1 - $44(d. + Ser Sf hs 
28) 28784 255 5 or near 275. 5 il fo 
he * ch Wy Pn ox of Latitude: 5 


K* 2 55 "21660, £ n 81 . 
00 AJ 137 ©. | ; . 1 N N 
. mY * 

Y - ous "Fi , ie bo! | 


- aww ,a 7 — 
. 
” if 
* 


< ” 


4 


fille halter — 
Then again to find the ra es ev: 
2s followeth, 


Liv 3 TS WITS Eng 7 2 


As 108 o 858 fo 6s $6 rot ary r 


” fs 
- * 


S NUN 
— ——U . TW, N = G 4 
EY nc + Ca os * . \ N ; 


0 1 x 


"oy or minus $124 tenths, 


* 


the * 
777572 | R 
101 3— 9 of der 75 N 2101 22801 A 
24 \ he | 


Then to find the Latitude the Ship is in, reduce the 
ifferenoe of Latitude 275 minutes into degrees, by divi- - 
ing it by 60, and it's 4d, 3 5 m. whith being 
= tht Lackude of the law wo Io m. the 
is 45 d. 35 m. the Latitude Wir ph in Nik; 
e 412 minntes, d 33 


rence of Latitude, and oy boner hed 

{ Decimal Parts of a Degree, een 
ule of Three, Thus, 

Asthe diſtance in the Table againſtthe Courls,ls to f d. 
. to the degrees of di of 75 
As the diſtange in the Table againſt the Complement of 
e 

So is the diſtanee given, to the degreas of Meridjonal 


1 3 a Ship eg. 1nd Meri a 


F 


e S. the diſtance 
Is 7Z. 2; an lement C *. 
by W. is the di — — 4 
As 72.2 jay 1; ſois496 tothe difference of Latirade 


; Fa «(0 
* 999696 86; tha 18 5 parts of 
| 2.2 7 

l — '( GA or 6 d. ee the diff, 
751252 of Latitude Nig | 


4069S FPS |. 22340111; 0 1 
And again, 
As 108 is to 1; fo is 496 o the Meridia! dſunce, |; 
(o 
| = FFP 
#117 97 (8! A l = 


6 2g. "459 \ thar is 4 d. 59 pare 
L1 eee 6.39, m. for & 


o " 
1 


nes | zmpaſt 
e 8 22 
t n ule 
NJ Gen an bp e Latitude 
meridional diſtaten Fe found for every quarter of a Ru 
and ſo be of good uſe in Plain Sailing, when other Tal 
and Inſtruments are wanting, to them that underſtand ſol 
thing of Arithmeriot; ee ee 
and the manner of making it; whereby any >ur 
Ts mart „to a quarter qr 
run * t 
the Tab wade F Nl 


j 
4 


of Phi Sailing... 


font he | 


1 this manner. 
For the difference of Latitude. 
Ls ho hott — — , 
Is to the di tminute - o. oo ↄ 
So is the S.C. of t Courle, 8.0f87 d. r. — 59 
To the difference of Latit m. o. 9988 parts 9. 9994759 
7 For the departure from the meridian. | 
As thi Radkis —= ——— 19.0000080 
Is to the di run I m. 0.0900000 


' $ois the 8. ©, Sine of — 2d. 49m. — 8.6914379 
"To the departure — min. 0.94914 parts —- 8.69179 
So that for the firſt quarter of a Rumb or Point from 
8 5280 | pars of i — 122 of 
is Min. 10000, the depar- 
from the Meriden is 14 parts of 1009009; 
xr more ſhort, Minutes 1.00, — ures 0.05 : In like 
— may be done for all the other quarters of each 
being , will be as in the Table follow- 


The uſe of the Table following. 


The Points being in the left hand Column, the difference 
F Latirude and ture ſtands at the head or top of the 
able; Lk, the Courſe or Point of the Compaſs is in 
right lumn,thedi —— xs 2, 
re nds at the foot of the Table. As for Example; If 

Courſe be x Point the difference of Latitude is 0.98 


* - 


arts of 100, and the is 0.20 parts of a oo; but 
the Courſe be 7 — — the difference of Latitude 
do, and the departure of Loo, hen the di- 


And when the diſtance 
a Number . 


\nore than 7 25 A bs 


/ 


wapy Sys en of « Rumb cn 4 


Such a Table is made bythe rin Cas of Pin aue 1 


36 * Of Plain a. 
ble, (cutting off 2 Figures 


decimal Parts) the Prod 
is either the difference of La- 
titude, or departure fro 


rhe right hand (which ad Tal Table aff 


titude, and Departure 


Example z. What is = 
Jifferente of Latitude, 
Departure from the Meridi- 24 
an, when the Courſe is N. N r Point | 
E. LE. and . diſtance. 


125 minutes, Miles, | 


ng Ange) VR 
* 


NECESY 


. 
— 
. 


1 And De 0.43 That i is; di 
L wine 7 mr I% parts]. 


Bog 100, and 0 0.43 ut .. [SPoi 
pur es e 


dan e Þ rare. (Dep. | Lar. Fiz. 
' Then the diſtance 15 The diſtance fl 
_ Multipliedby — —— —5 90 Multiply by ——<c4 
ane 


— Dine . — 
3 or degrees, 5o parts of ioo; and the depart 
from the Meridian 53 miles, mimures, leagues or 
ane. 5 _ 


mm. £5 


| A 1 
1 Note always, That the diſtance, difference of Latitude 
and the departure from the Meridian, 8K the uſe of this 


Table) are of one kind or 


The next thing in Plain Sailing, is to reſolve a Traver _ 

which Iwill ſhew how its done by — Doble, and ou, 

the Logarithms. 
Prob. VIII. Plate III. Figure II. | 

4 Ship being bound to a certain Port, meeting with —_— 

Winds Sails firſt S. E. 52.77 then S. E. H E.; 

V. SV. 45; iben N. 1 755 theaW. 57 ; andthen 
E. 83 minutes I Fax Ju difference of 7 75 
arture, and dire# Courſe and Diſt Diſtance Jrom the 

Place departed ? 

The manner of reſolving a Traverſe 8 provi 6% let 
lown the ſeveral Courſes and Diſtances, with the number 
of Points each Courſe is diſtant from the Meridian, &c. 
in the Table following, — WO _ - '7, 


— By the laſt Table, find che dilerence of Latitude titude and 
Departure for each Courſe and Diſtance ſeverall Kale 
place in their proper Columns thus. If che Courſe be 

aſterly, put the difference of Latitude in che South 

unn, L South; J and the departure in the Eaft 
olumn, under ¶ Eaſt : IIf South Weſterly, in the South 
nd Weſt Columns; If North Eaſterly, in * North 
Columns; and if North Welterly, then i in the Nort! 

d Weſt Columns. 

4. for Example : The firſt Courſe is S. E. by 8. chat is 
Points from the Meridian, and the diſtance Sailed is 67 
unutes 3 now ee au Bes for 3 Points in the foregoing 
able, are Lat. O. * Dep. 6. 36, which multiply by 
e given diſtance 67, produceth the difference of Lott 
de and Departure 2 1 4 firſt Cdurſe: In like manner; 
oceed for each Courſe; as in the Work following. 

ourſe 3 Points, Lat. is ——- 0.83 and Dep. — 36. 
Multiply by the diſtance —— 65 —ä— 2 


A 8 


49 33; = 
ifference l $5.61 8. andthe depar 37.5 
C3 z Courle 


A 


38 Of Plain Sailing. hy 
2 Courſe 5 Points, Lat. is - 0.56 and =p 
"Multiply by the diſtance = 53 — — i. 
a 15 KI ' 249. | 
2 at's 
C and Dep. 43. 99 E 
3 Courle 6Folnts, Lat. — — 0,38 and Roy” OY 
Multiply by the diſtance — ＋ —— ww 


& 1 25 


Dilſerence Latitude e = 40. 


4 Courſe Points, Lat. is - o. 83 and — 
; Multi ly by the ditance - 74 — =» — 
332 224 
L 22 
Difference Latitude 61.42. N. and Dep. 41.44 E, 
' 5 Courſe is W. diſtance 57, which is now the dep. 37 W. 


6 Courſe 1 Point, Lat. is 0.98 and Dep. 0.20 
„n by n — A — — 8; 
294 | arr 
| 284 x 60 
e e 74 8. and dep.— 180801 


Note, When the Courſe is E. W. N. or 8. the diſtance you 
muſt place in the 2 Weſt, North or South Calumns, 
as here the 5th Courſe being W. the diſtance 57 i 
placed in the Weſt Column. 

3. Having ; ug 8 Latitude and depar 

ture for each 28 k m in their prope 

Columns, add 8 and fubtract the North and & 

Columns ; that is, the leaſt from the greateſt ; in Ik 

manner the Eaſt and Weft Columns. 

As here the Sum of the nn e 
from the Sum of the South Column 18 ge 
1 3 No he Differ of Lat. — "Lok — 

raced From the Sum of 


ace. kee emainder 41. 1 is the Dep. * 


0 
t 


ye ry La tt a 
* 5 1.1; the Ee ma 
the Gth Caſs ef Plain Sailing thus, NY IO 


For the Courſe, the Operate bs ang. 


As the dif. Latitude 122.2 — — CO. o. .—— 33 
Is tn 3 — — — | 
So us the — 41.1——ů— — 1.638418 


To the T. of the Courſe 18 d. 35 e 720 706 
Andbecauſe the diff. Lat. is Son2beyiy,/and the re 

is Faſter] renn 18 d. 35 m. 

ferly, or 8 by E 2 E almoſt.  - 


For the diſtance, the Operation is as followert, | 


Ai the S. of the Courſe 18 d. 18 2 250 
I to the — 2 — 
So 13 the Radium * 


To the difance —om anner == 180577 


So that his Traverſe conſiſt of 6 Courſ 
t cs 3 | 


1 
> 


* 


5 Be ind Com Pla Sea ainSailing 


th 
i 


40 2 Plain Sailing. 


ſolved into one Courts; is 8. by E. I E and the diane 


from the firſt p 119 minutes, + api the One! 
any Traverſe : — red find the difference of Latitude | 
a4 7) fture from the Meridian for each ſeveral Courſe 
ſt Caſe . Sailing, hr nd a muſt collect in- 


2 the foregoing di- 
e ks t with more L. 
r e 

Thus much for a 2 the ws in doch is toſhew | 
Plain Sailing in an 031: vulgarly called Ob- 
7 — by ſome 
conceited Pretender, to (I — term them Teachers of). 
the Mathematicks, but it's their vulgar Error. And altho}, 
it's the leaſt uſeful in Navigation, yet I ſhall not wholly | 
paſs it by, but add a few Problems to inform the Learners 
of — Uſe an Oblique Triangle may be in-Plain Sailing. 


Prob. IX. Plate III. Figure III. 


x twa Ports 2 North and South, and a Ship ſails from 

e northermoſt S. z f; another from the dul ber- 
1 ſails N. 1 N. arty pn the firſt Ship 7 
the diſtance of theſe Port's, aud the ſecond Ship's * run? 


In the Triangle BCD, Plate III. wm HL 
"Cake fo the northermoſt Fro on * 
ſouthermoſt g | ** 


BD the firſt : | 
"CD he frond $ Ship s Courſe and Diſtance 
Ber place where the Ships meet, Jy 
1. The Angle CBD is 4 Points or 4. Mang 
e 
The © oints or m. 
CD N. E. by 1 Poing from CB — * | 
e 


3. Then the Angle BDC i is9 Points or 101 d. 15 m. be- 


cauſe the A les of ev lain T 16 Points 
160 3 Ang ery p riangle is or 


4. The fide BD is 68 leagues the firſt Ship i diſtance run 
ſo that here is given all the Angles — 2 to find the 


r ſides, Which by Che I. of Oblique Triangles is . For 
1. For 


Irre 


L 


1 oy Plain Sailing: ff, 
1. For BC the diſtance of che 2 Porta, the c | 
As the Sige of the Angle BCD 33d; 45m. co.ar, 8 
Is to the fide B68 — 1 
So is the S. of the Angle BDC 101 d. 15 m. 9.99 2979730 4 


alſo the Sine of 101 d. 15 m. 


| 2. For CD the ſecond w_ s diſtance, the Operation i is. 
| As the Sine of the Angle E 

Is to the fide o eagues ——"1,832.5 
So is the Sine of the Angle CBD 45d. oom. + 9:8494850 
| 


I 98 


To the ſde CD — Leagues 86. 5; Nr © - #1:9372549 
Prob. X. Plate III. Figure IV. 


- If two Ports lie N.. and S. N. and a Ship ls from th 
ther moſt E. S. E. 45 Leagues, another northermo 
runs 72 Leagues Nauche , and then meets the Ly e- 


| 
[ 
ö 


In the Triangle BCD, Plate III. n . 
La B reſent the ſouthermoſt 
CE ty ken. 


8 * = * Stijs Courſe and bd 
D the place where the Ships meet. 


Then 1. For as miich BC; N. E. is benen 
E. S. E. therefore the Angle CBD is 6 Points or 

2. The tide BD thug pane Sl arg diane 
ſail'd; and the ſide CD is the 2d Ship's diſtance. 

* Here'is 2 Sides and an Angle o ofite given, to ſi nd 


the other rts of the Triangle, which Da 
C/e 2. of Oblique Tyiangles: Thus, 


— 


As the fide C. 72 Leagues 1426675 


Is to the Sine of the angle CBD 67 d 3 ©. m. - 9.965615 
80 is the fide BD 41 (Eh: petoig 


To the Sine of the angle BCD z fd. 16m. -- F5.7614953 
The 


OT. — nol OI . 
ote, to find the Sine of 101 d. 13 it 
f the Remainder is 78 d. 45 H. whoſe Sine is 


Dane 4580 45m. co. ar. o. 25 — | 


mand the Courſe cer d by the laſt,and diflance of Ports "2 


1.For BCD the 2d ShipsCourſe from S. W. 1 is,- 


%* 


The ſaid Angle c D;ʒů d. 16 m. being ub 
S. W. or N. E. 45d. the 1 
is the Courſe due laſt Ship from C to 


2. For BC the diſtance of the 2 Ports, the operation 
As the Sign of the Angle CBD 65d. zom. co. ar. I” 


Is to the fide C0 72 leagues 1.87121 
$o is theSine of the angle BDC 774. 14m. — 5128 ; 
To the fide BC—— nts Ki 
So that the nnn 
Prob. A. Plate III. Figure I. 4 


% ance 
7575 + of Departur 


n tte Triangle BCD, 1 4 
rn 
_ BC thefirſt Courſe and Diſtance, 88. w. 70 
0 Cp the ſecond Courſe and Diſtance, E. S. E B. ce. 
| 202 eber 
departing. - 
Then 1. for as much as C B, N. N. Eis) Points from 
CD, D therefore the Angle BCD is 74 Points 


wy 84d. ko beng 8, 

»— 0 alſo CD 35 leagues, here is 2 

ace and theirs containedAngle vert or the orher 

of che Triangle, . 0b. 
lique Triangles, as followeth. | 


For the AngleC CBD the Ship Coure from 8.8. w. 
455 Operation i is thus 


Side BC 50, "NE the 3 Angles 180 oo 
Side CD=——35, Subſtract the Angle BD 


Sum of BC D 85. Reſt. ſum ofAng.C 537 
Diff of BC&CP 15. 75. The  fumof Ang. CM 47s 


>, Of Plain — 5 43 
As the Sum of BC and -—B5 os. ar. 8.070581 1 
Is to the diff. of BC and CD——1;— 1760913 
So is the Tang. of 3ſum ofCBD&BDC 47* 4&-10.0425150 | 
To the Tang. of; diff.of CBD&BDC 119 or Fg. 38h1874 be 
Subtrafted is the Angle CBD———36* 4%, or 4 Points 
from 8. 8. W. which makes S. by E. - E. for the Ship's * 4 

2, For the Ship's diſtance BD, the operation 
As the Sine of the i CBD; N. gyro pM | 
Is to the fide CD. — 5 1. 5440680 
So is the Sign of the angle BC D-84d.23m.—9. | 


7 
N To theSideBD theShip's diſt.--58L.y 5.7 parts 11.7047029 
++ Prob. XII Plate III. Figure VI. | 
Suppoſe a Ship ſails N. E. 30 leagues, thin ſouth Eafterty 8; 
eagues ; 2 — forced back 2 tog leqgue: 
| tjo the place from whence ſbe firſt ſailed :.1 demand her ſe- 
. cond Courſe, and ber laſt Courſe bach WY 
7 In the Triangle ACD, Plate III. Figure VI. 


Let A repreſent the Place firſt ſailed from. 
AC the firſt Courſe and Diſtance, N. E. 501 4 
a CD the ſecond Courſe andDiſlance ſouth eaſterly 85 leag. 

's DA the laſt Courſe and Diſtance back to the from 
whence ſhe firſt ſailed, 105. a 
Then, for as much as here are; fides given, to find the 

Angles, they may be found by IV. af Oblique Tri- 
angles, thus; * 
The ſide CD is 3; leagues. 
7 The fide AC i 10 
» Added, their Sum i735 ä 
As the greateſt fide A 105 co. ar. 7-9788t07 


ro 

7 Is to the Sum of the 2 „ A CD AC 135— 2.1303 
8 So is the difference of CD and AC—35——-1.5 

As 


ToFD a Part of AD———4——Fi 65; 1s 
| | This 


. 


1 . | Of Pin dene. 1 


| kg FD a part of the babe fide AD ro 
if ie be ſubtracted from 9 che Perpendicular CB will fat 


| 939923 — and ſo ACD i to 
BG, and BCD. 1n 


two right-angled Triangles A 
fu Wo bar ib bebe "AN Se: 
There remains AF . 88 
TͤY!he half whereof is AB, or BE — —— 30 AB. 
3 4 o which add FTD Dr 
. eee ——  D.. 
Then. b eee 
As the fide AC- s leag. oo. ar. 8. 300g 
Is to the Radius to. ooooοοο 


So is the part Ao leag. 1.471212 
| Dave Sine of the Angle ACB---36d. 52m.-t 9.7581 512 
Which ſubtraſt from 90 d. oo m. hd 
The Remainder is CAD — 53 d. 08 m. or Points 
from NE. to the Eaſtward, which makes E. by N. IE. from 
A to D, and W. by N. ; W. from D to A. which is the 

| Courſe back to the place firſt ſail'd from. | | 


And 2. In the right- angled Triangle CBD. 

As the fide 0. —383 leg. co. ar.--8,050;8rr 
Is to the Radius — —＋◻ 10. ooooooo 
So is the part B 75 leg. 1. 8750612 
To the Sine of the AngleBC D G1 d. 56 mau 

Which ſubtra& from 90 d. oo m. 

The Remainderjis ADC——28 d. 944m. or 24 Points | 
fromW.by N. W. to the Northward,which makesN.W, 
W. from D to C, and S. E. E. from C to D, which is 

the Ships ſecond Courſe. f 

I might add manyQueſiions in znObl Triangle, but 
theſe are all the 20 Nor them, . — de re- 
ſolyed. I will only add one far Diverfion, before T leave 


Sailing by the Plain Chart, and in a right-angled Triangle, 


but ſ6merhing harder than any before i It, as to the 2 


D 


? 


8 Ar 


* of Plain Sailing oF 4 


it by Scale and Compaſſes, or to thefinding out the Rü 
15 reſotved by ; but having the Rule it's ef s 
work, as ſhall be ſhewed by and by. ** Toy 1 


The following Queſtion was 1 wi 
_ of no {mall Proficiency in the Mathe- 
maticks: A Wager was laid, and referr d to me. The 
ſter gave _ —— _ —_— Proof. nor X 
— it; only ſaying, it was ſo much; upon Y 
him, 4 — like ; and withal, adviſing him to 
mend his Anſwer by a monſtrati or atleaſt ths) — 
wrought it by; he inſiſted on his Anſwer to be true, and de 


my Determination: Then I reſolded * 
from an Algebraical Theorem, compo 
ing to the Nature of the ueſt ion, _— told 2 


was falſe; at which he replied, my Anſwer is 
and ſo may any (almoſt) —_ 


times a true A hit on; ade no 1 
for another of the like Nature | 
The Queſtion hath not much e in it, ESE 


mentioned for the help it affords to an 
but may ſerve for a Diverſion to W 
thematicks, 1 | 
Prob. XIII. Plate III. Figure vn. 6 A | 
Suppo 2 « Moy-Pol 150 fetbigh, and if in by 1 
falls 40 feet from t lower endof the g. 2 "The | 
mand the length l fees va. 6 


In the Triangle CBD, Plate III. Figure VIL 4 
Let BD repreſent the May-Pole 1 50 feet high. | 
A the place where it breaks, and AD the | 
down ſo, that the top end D reacheth to 
BC 22 the — — x 
ay-Pole. 

Ia. n 222 — bring. ABC is gi g 

, in is given one 
Leg, TEES £ 
"0 ro find the Uyporenuſez that i hs RY and „ 


1 6 ; "of Plain b. „ A 5 
e mne — 

4 chra, thus | ik 

£ Suppoſe I. ACHAB=ro=h. 1 4 

33 2. BC==40=c. OTST |. 4 

3 Ea >: BO; Then Ada? Euclid: 1% 

e a by 47-1 Exc 

s 5. bt» Da ba. Therefor 

| bog e is : 1 - ._ 
13 * bbc cc we 
13 © 8 Na ele 1 | 
| 4 , 2b 2 2b 4 
1 ths Place broke off... In Words . 


iy The Square of the diſtance of the 
_ Poe falling from the lower-end,djvided| | 
'Y r half its height, gives e 
* : off 
n. — as, 
J being ſquared is 1600, and then divided by twice its) 
wacht 300, the Quotient is 55, and added xo half the 
3 76, maker th for the piece broke off; Which our 
% a raged (aforeſaid) aſſerted 70 be fu or BA. | 
SEL, Fallen map be applied to Plain Sailing, dus 
Aena Ship ſails between the South and the Eaſt, hy” 
Sum dt her diſtance and difference of Latitude rogether dee 
130 leagues, and her departure from t 
A a 


s the foreſaid Triangle CBD; klar: L l. Fig, vil. 
b repecſemstheSum of the diſtance and dif. Latitinds 


150 


BC the departure from the Meridian 4 4e leagues. | A 
A the place the Ship ſet ſail from. | 
IR "AC hef diſtance run, which is equal-to DA. - vi 
Ag her difference of Latitude. ' 25d 
© BAC her Courſe from the Meridian oh 28 
| 5 CE". "OO ; _ 


_——_— - 


7 
— 9 2 


* 2 r 


N rr Ie 
1 N 


r 
* _— 


. þ * 
be Shiva Ceouſs Sourh Eallely, or S.S.E. 3 Nan 
And by the Theorem before given, the Square of the F 

Dep: r A 
of rhe diſtance and difference Quotiem 7 -Þ 
d to and ſubtracted from 75 half hy . -Y 
+ and difference of Latirud, it gives 87 for ts 

; —— * for the difference of Latitude. Wich * 
— — ee 

Sai F's none Water, nad as follows. © _— 


— 


— — 


= 


HAP. v. Conttining Preto Singh 
Mercator's Chart, Yn called M 


Salling. 


r 
nal Parts, which I have taken out of Mr, Wright's 
Tables to every trench min. of Latitude, accounting it if N 
Miles or Minutes of the ial, che better to avail "> 
eggs be and Mi Norwood r 1 

towards the end of this Book. I 

* I. To find the Merdionel & Forever of Lande, ths . 
— — 3 3 
North orSouth Latitude; the 5 Parts (in the 
Table of Meridional Parts) anſwering ro the degrees n i 


wy 


” WA £ 
*t 


A 
SG p *. 


9 ENT, 


1 


j 
„ 
py) 0 
ALT I 


_—_— 


Fx oT Mercator's Siling 9 


minute r che ha Lati is the Mexidlony) 
diff. Latitude. 1 2 


Example. One place in the “Latitude; degree 25 minutes 
North, the other under the ruler de I demand the 
difference of Latitude in Meridional Parts. » ,25\-9 
La, 37 d. 27 mh, — ——2426 


2426 is the Meridional diff. Latitude. 


State, If rwo places be bath in North, or both in 
South Latirude, ſubtra& the meridional Parts of the leſs 
Latitude from thoſe of rhe greater, the Remainder is 8 


Meridian diff. Latitude. 
Example I, A. Parts. 


One Place in the Latitude 374, 20m. North———=2417 
De other in the Latitude 17 10 32 
The Meridional if. Latitud — 1377 
| Example 2. A. Parts, 
One place in the Latitude 454, 56m, 4 1855 
Dis other in the Latitude 19 17 Sour 183 

The Meridian diff. Latitude. — 1271 


Thirdly, If of the two places the one have NorthLatitude 
the other South, add the M gore” ay of each Latirude 
together, the Sum is the diff, Latitude in Meridional parts. 


Example. MA. Furt. 
One place i in the Latitude 42 d. 17 n. South-——2804 
The other in the Latitude 27 19 North=———<1704 


Te Meridional diff. Latitude — 4 


* , P4 
1 Prob. I. Plate I. Trang. I. 9 7 


Both Latitudes and the difference 4 Longitude between ay > 
two places being given, to find the Courſe and Diſtance. o i, 


Admit A the Lizard in the Latitude 50 deg.North, ani 73 


O the Iſland Barbadoes inthe Latitude 13 deg, 12 min 
North, the difference of Longitude 54 d. 57 m. Wen. [ 
demand the Courſe and Diſtance. „. 
In the Triangle Abe, 

Ab W the pope difference of Latitude, * 1 


_— « Þ 


of e + Sling 
be the | 
Ac the ſailed. 
bac the — 
Acb the Complement of the Courſe. 


In the Triangle ABC, 
AB repreſents Meridional difference of Latitude. 
BC the difference of Longitude. 
BAC the Angle of the Courſe. 
ACB the complement of the Courſe. 


This being underſtood, the Proportions are the ſame ag 
in the Doctrine of Plain right-angled Triang les. 
The Difference of Longirude reduced to minutes makes 


2 
arts To fu the Meridional difference of Latitude. 
. Parts 
place in the Latitude 50 d. oom. North 294 
f The other in the Latitude 13 12---North —0799 
4 Meridional 4. Latiude ————— 2675 


The tion. For the Courſe. © 
As Meridional di DHH. 3.471238 


To Radius— === 10.0000000 - 
So is the diff. of Longitude 3297 — 5181189 
To Tangent Courſe 50 deg. 57 min. 0795 
he Courſe is South- Welt, half Weſt: For — 

Lat. 50 d. co m. 

Lat. 13 12 

Proper Diff. Lat.——-35 48 which is 2208 min. 

S. C. of the Courſe——50d. ae, 2.288224 
0 Proper diff. Latitude -2208 mi 3.343999 
0 1s Nadin — — — 10. o 
0 the giſtance 3 505 1. 
Prob. III. Plate I.  Triang. IL. 


0th Latitudes and the Conſe given = 


Diferenct of Long 0 


* ah * „ * — ; 

4 "A. o Mercator s Sab [ 

| ample. A Ship ſails from the Lizady iu the Latina 

jo ty 3 — ole BR 5 
or S. 


her Courſe South-Weſt 50 deg 570 4 
ry W. ſomewhat — ; I demand the — 7 
difference of Lo 8 


The proper 1 is 2208 min. 
The — diff. Lat. is 2675 min. 


The Operation. 4 
For the Diſtance. Plate I. Triang. II. 
As Sine Compl. of the Courſe 50d. 57m, —— Log.9.7993 204 


L To the differ. Latit. 2208 m. — 33439991 of 
4 $0 is Radium — 10. 000 
To the diſtance— 3 505 m. — 3.54590 ; 
For the difference of Longirude. Plate I. Triang. IL. 
As Radins = Log. — 
To Meridional Diff. Latit. 2675.0 m 3.47 
30 1 T. Courſe — 50d. 57m. — 2 


To the difference of Longitude 3297 . — _ Idi 
Prob. IV. Plate I. Triang. III. 


van Latitude and the Di to find the Courſe aui 
Diſs of — * 7 


Example. A Ship ſails from the Latitude 50 deg. Nori 
505 min. until ſhe be in the Latitude 13 d. 12 m. North; 
demand the Courſe and difference of — 

The Meridional difference of Latitude is 2675 min. 

The proper difference of Latitude is 2208 min. 


The Operation, 
- For the Courſe. Plate I. Triang. III. 
As the diſtance 3 505 min. LX. 3.54468 
To Radius — . — — —-— 10. OOO 


80 js the difference of Latitude 2308 n. 3-343999 F 


Jo Sins Comp, Comſe — zol. .— 799} 3 


Of Mercator*s Sailing. 


N N 

| 51 

e For the difference of Longitude. Plate I. Triang, III. 

1 4⸗ 120 —X—Lͤ—.ẽ4-ß⸗Æÿ ꝶ l.I — Log. —— 
To the Merid. diff. Lat. 2675 uinͤ 9777 

w So i T. Courſe TL $7 oY —— Np — 


To the difference of Longitude 3297 1. 7.778779 
; | Prob. V. Plate I. Triang. IV. | 


One Latitude, the Courſe and difference re. 
given, to find & 2 be 8 


Example. A Ship ſails S. W. 50d. 35 mor S. W. half W. 


= omewhat more welterly from the Lat. od. N. until the diff. 
5 of Longit. be 3297 m. I demand the other Lat. and Diſtance. 
— The For the other Latitude. 

397 T. Courſe 50d. 7m. — Lag. 10.0g908560 
. To difference of Longitude 3297 min. 3.5181 189 
O0 $2 35 Radius oommorenme——— — — 10. 000000 
23 Jo the Merid. diff, Lat. 2675 min. — 3.472029 
— 4 by AM. Parts, 
179 The Merid. parts anſwering to Lat. od. N. are 3474 


rom which ſubtract Meridional diff. Lat. 2675 


There remains Meridional Parts 799 + | 
Againſt which in the Table of Merid. Parts is Lat. 1 
2m. which is the Latirude of the place North. | 


For the diſtance. Plate 1. Triang, IV. „5 
Sine Comp. Courſe 50d. 57m. Log. 9. 29 926 -Þ 
a. 2 the diff. of Latitude 2208 min. 3.339 é /h 
50 is R ws — — — 5 — I0,.900000@ 8 
J the diſtance 3105 min. ** — , 


* Prob. VI. plate I. Triang. V, 
Dune Latitude, the Courſe and Diſtance given, to find the othey 
Latingge and difference of tude, ; 
Example. A Ship being in the Latitude 30d. N 

. W. 50d. 57m. or S. W. half W. and ſomewhat Weſter 
3 505m. I demand the other Latitude and Difference of 
ongitude. D 2 6 The 


52 of Mercator's Sailing. * 
The Operation. . "i 

For the difference of Latirude. Plate I. riang. v. L 
| As Rading= — — Log. 10. o 


To the diſtance 3 505 in. 3.54408 

8 $915 C. Courſe 50 d. 57 m. 9.7928 

To the proper diffevente of Latitule 2208 min.--=3. 3449974 | 
The other Latitude is 13 deg; 12 min. Norten. 
The Meridional diff. Lat. is 2675 min. 


For the difference of Longitude. Plate I. Triang. v. 


A. Radius Log 10. OD 
To the Merid. diff. Lat. 2675 min — — 
So 1s I. Courſe 50 d. 57 m. — — — 
To the dif. of Longitude 3297 min 155180 | 
{ — 9 


prob. VII. Plate I. Triang, V. 


Fork Latinides, and Departure from the Meridian given 
find the Courſe, Diſtance, and Difference of Longitude. 
Example. A Ship ſails from the Latitude of 30 day 

North, between the South and the Weſt, till ſhe be 


the Latitude of 13 d. 12 m. North, and her — 
trom the Meridian then is 2721 min. I demand 
Courſe, Diſtance, and difference of Longitude? 4 


| Latit.departed from 50d. oom. N. Meridional Parts 3408 
Latitude now in— 12d. zm. N. Meridional Parts. 799 


Difference of — 48 ——Merid, * Lat it. 20% 


4 


Niue dee 25 
1. For the Courſe the Cannon is. 0 
Hs the df, Latitude 2208 min. o. ar. 6,656 


Ir to the d arture 272 1 min. —ͤä — 3.434% 1 
30 15 the Nadi — — 10. Doe 


To the J. of the Courſe 5o d. 56. min ————IcooomM 


Therefore the euer is 8. W. by W. 3 Wang 
; 1 2. BY 


k 


; 


2 


Obligue Plain Triaſſles 


* 


meg P lain ; 
9 ik . $24, 


2. For the diſtance the Cannon is. | 


As the S. of the Courſe 50d. 56m. ——C0. ar —0.I 
Is to the — 1 min. 3-43 47185 


9 the diftance ſailed: 3505 min- 
3. For the difference of Latitude the Cannon is. 


So is the diff. Lat--2676 min.. 427436 
To the differ of Longit.—3 297 min.;. 5182 UN 


nons following; 
As the Radius, is to the Meridional differ. of Latitude; 


eee . 
s the 8 ement of t is *. t 

ridional di Latitude; © 
So is the Sine of the Courſe, to the difference of ta 
gitude. Or thus, 
As the Tangent Com 
eridional difference of Latitude; 
So is the Radius, to 15 difference of Longitude, 

- Orthus, 
— the Sine Complement of the middle Latitude, is tg 
e Radius ; 
So is the departure from the Meridian, to the dif- 
zrence of Longitude 


Note ; The middle Latitude is found by adding both 


atirudes together, and taking the half thereof, As for 
xample in this VII. Prob. 

atitude departed from i sed. oo m. 
atitude Ship is now in Py 13d. _ 
Their Sum is. _ . + I 

he * is the middle Latitude —31 7. — 
Jubgra from— —— | —0 « 


ND 3 


$2 15 Radius nad — —— 10. 0000000, 


—1 54453 50 


Or the difference of Longitude may be found by the Can 


Remains Compl. of middle ma: 7 | 


Of Mereator's Sailing. * 


" 


\s the difference of Lat.--2208 min.——co.ar. 6.6560009 
Is to the 1 min 475555 


So is the Tangent of the Courſe, to the difference ok 


t of the Caurſe, er 


\ 


®. 
* * 


/ 


54 Of Metcator's Sailing 

Prob. VIII. Two places, both in ane Parallel or Latitude,and 
their difference Zeri, bong given, to find the N. 
ſtance between t 

Example. Suppoſe two places, both in the Parallel of 
Latitude of 50 deg.and their difference of Longitude 70d. 
I demand the diſtance between them. 

' The Operation. 

The difference of Longirude in Minutes is 4200- 
As Radius —————=——————— Log. 100002000 
To di min. — 3.6232 3 
80 iS; C. Enid yo. — — 5.808035 
Po the Diſtance 2500. min. — 3.313168 

Prob. IX. Two places both in one Latitude, and their diſtance 
. given, to find their difference of Longutude. 

Example. Suppoſe two places, bot h in the Latitude god. 
and n them being 2700 m. I demand 
the difference of Longitude. | 


SS OPpparcmn „ 


Ri 


The Operation. ny 
4r S. C. Latitude 30 deg. Lg. 9.86804 - 
To the diſtance 2700 min. —— 343135 x. 
So is Readings —-——— N — 10.0000000 the 
To diff. Loug. 4200 min — E—ae—n —= 3.623296} ap 
. = Two þ —_ — both in one — Lan a 

heir diſtance erence o Longitude 

find Era of — Fa — 

Example, A ſailing due Weſt 2700 min. altereth 
ber Gif Long, 4200 min I demand what Latirude the * 

The Operation. | the 
4 47 Longitude 4200 min, ——— Log. 3.623208 | 
To Radins =—n———— 10,00000% ] 
S ir the diſtance D700 he. = —— — 4 4: 
7 8. C. Latitude 30 deg. 9.608114 No 


\ 
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So much for Mercator*s Sailing, Great Circle Sailing is 


_—_ OI "IT Py 


— — _ 


& T * 


CHAP. VI. Shewing to ſail by the Arch of 4 
Great Circle, commonly called Great Circle 
Sailing 


T. though in ſome ſenſe it is the moſt exact way of 
Sailing, ſhewing the neareſt way and diſtance between 
any two places, yer it is very difficult, and not ſo much 
uſed as the two former kinds of Sailing, for Seamen do ſel- 
dom keep their Courſe near this Arch, but are eithar drawn 
aſide from it by ſome conveniences of Winds and Streams, 
as in Sailing to the Re hale away more to the 
Southward:or elſe they are forced from thisCourſe by croſs 
Winds, or Interpoſition of ſome Headlands or Iſlands. So 
chat their beſt way is to keep their Account þy the former 
Rules. Only having Skill herein, they may ſee that it is ma- 
ny times the nearer way to leave theRumb, and to ſail mo 
7 Northerly,as in ſailing home from the Feft-Indies; which 
77 makes thoſe that keep not a true Aceount by the former 
3 Rules, but reckon altogether by the Plain Chart, to be at 
the Lands-end many Leagues before their Account. Alſo in 
«parallel Courſe, as from the Lands-end roNew found land, 
you may ſee how you may advantage your ſelves by raiſing 
and depreſſing the Pole 10 or 12 deg. which will be a great 
help for the — your Account, and yet go a nearer way 
than if you ſhould fail in the parallel Eaſt and Weſt. 
Example. A Ship being in the Latitude 30 d. North, is 
bound to a Port in the ſame Parellel, whoſe difference of 
Long. Weſterly is 47 d. I demand the Angles of Poſition, 
the diſtance in the Arch ofy goat Circle, by whatLatirudes 
and Longitudes the A reh ſhall paſs, likewifethe Courſe and 
diſtanoe from place to place according to Mercator. 
Let A repreſent the firſt place, E the ſecond. ABE is the 
Arch of a great Circle paſſing over both places. D the 
North Pole, DA the Meridian of A, and DE the Meridian 
of E. The Angle ADE is 47.00. Latitude of A and E $0.00 
North, D4 Th 


=> R SInols 


Y 3 


* Sr hi 


To find Fo A ws of Po Pol BAT BAD and BED. 

. riang and (by letting 
the Perpendicule BD) the fides and An 155 being equal; 
therefore in either of them there is given the . 
and the Angle at D, to find the Angle at A or E: 

— 23 deg. 38 min. half the difference of Longi 


In the Triangle ABD. 
As 1c. ADB, 234, 30 m. ——Log WW” 
To Radius - ———10. 0000020 
So is S. C. AD, 8 ca.. 9.8842 540 


To J. C. BAD, 7 —9. 559 
So that 71 bs {6.1.4 min. is the > Angle of Poſition at A, or 
at E. 2. o find the diſtance AE. 


In the Triangle ABD. 


4. Radius e — Log 10.00 e 50000 


To S. AA EAR OM, 8080675 
S is S. ADB——-23, 2— —£——9.6006997 


To S. 4—— 14 1— ——9.408767z 
AB — — +" 51 being doubled — 
4 — 29 ran their diſtance in 

the Arch of a great Cir e. 


Zo Jo find the Latitudes by which the Arch Hall paſs at 2 
1 of L fromA gepreſenting add 


* - 0 


LT 


ty Keen 


Of Great Circle Sailing. 57 
Firſt, You muſt find the greateſt Latitude by which 


the Arch paſſes. In the Triangle ABD 

As T. C. AD. 40 d. oo m — Log. 10.076865 
To Radius ——— 1 0.00909000 
So is S. C. 403.23 30————y 9622978 
To T. BD-——37 35 ͤ— 0. 880 · 113 


The Complement of B D (to go +) 52 d. 25 m. is the 
greateſt Latitude of the great Circle. 

Secondly, To find the Latitude by which theA rch paſſes 
at every five Degrees of Longirude from, you an olve 
the ſeveral Right-angled Triangles BDa, BDc, BDe, &c. 

Subtracting five deg. from ADB 234. 30 

There remains ——-— —aDB 18. 30 

Subtracting five * from —18 30 

Remains — BDe 13 30 

And ſo *. the reſt as follows in the Table. 

18 30? In the Triangle ABD. | 

i 4 o| To find by what Latitude the Point 

30 | (a) paſſes. 

oz. 30 

OI or As Radius- — Log. 1 10 0000000 
o6 30 ToT, C. BD 37d. 35m.—10.1137122 
— 30 Sois S. CaDBV5 i 30-—-9,9760566 

0 
* 2 To J. C. Da--50 56— 10.090008. 
Lat. The you ement of Da 0 d 56 m | 

d. m. North, is the Latitudeof the Point (a) 

50 Alfter the ſame manner are found the 

50 56 Latitudes for the Points e, e, &c. i 

51 38 the (ſubſequent Table. 

52 06 | Fourthly, Having the Latitudes ant 

52 22 Longitudes, ly u- hich the Arch raſſp, 

52 249 you may find the Courſe and Diſtaſce 

5 : 14 from place to place by Mercator, 

51 5l So to find theCourfe andFiftance 

51 14! there is given both Latit. 50®N.ang 500 


50 24 56 N. And the difference of 5 A 


E 
88888888 


50 00) tude yo Welt, 
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A densde drone of Lackenie Oy win 


For the Courſe, from A to a. 
As Merid. Dif. Lat. 87 m. —— Log. 1.9395192 
To Radius —— — 10.0000000 
So it the diff. of Long. 300 m. — - 2.4771212 
To I Courſe 73d. 49m. North Weſterly 10.53 79020 
For the Diftance Aa. 
- - C. of the Courſe 16 deg. 11 min. — Log. 9.445553 
— of Latitude 56 minutes 1.7481880 
551 i⸗ - 1050000009 


To the diſtance 200 minutes from A to a = 2.3030327 


After the ſame manner you will find the Courſes and 
Diſtances ac, ce, &c. as they follow in the Table. 


Places. | Courſes. | Di ance. 
| from A to 8 NW 200 - 
from a toc NW 189 
from c to e NW 188 
from e tof NW 184 
from f to g NW 4 180 
from g oh | SW 86 46 | 196 
1 fromhtoi SW 82 58 159 
from i to x SW 78 41 1 
from k to | SW 75 14 198 
wy to E gw © ou | WY 
| Added upis 2 175½imin. 


But in regard moſt of the Courſes afore found are ſo neat 
Weſt, you may ſail W. N. W. 912. min. until you are in 
. zi min. North, and t — 8. W. 917 min. 
father you will arrive at your Port. By this means you 

ll alter your Latitude almoſt ſix Degrees, which is oonſi- 
deable, in reſpect of the benefit of Obſerration; beſides 
— t 53 nin. more than that nen 


= 2 9 2 


rern — mm — 


rern on 


S 


Sr 
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and not above 22 min. more than the Parallel, or Weſt di- 


iar mire of this kind of Sailing, ſee Arkinſon's Epitomy, | 


— 


CHAP. VII. Containing Aſtronomical Problems 
very uſeful in the Art of Navigation: Illuſtra- 
ted by the general Scheme, annexed. 


Aſtronomical Definitions. 


HE Poles of the World are two fixed Points in the Heg- 
vens, diametrically oppoſite to one another, the one 
viſible in our Hemiſphere, called the North or Arctick Pole, 
noted with the Letter P, the other not ſeen of us, being in 
the lower Hemiſphere, called the South or Antarctic Pole, 
noted with S. 

The Axis of the World isan — Line drawn from 
Pole to Pole, about which the Diurnal Motion is performed 
from Eaſt ro Weſt. | 

The Meridians are greatCircles concurring and interſect- 
ing one another in the Poles of the World,as PES and PcS. 

The Equinoctial or tor, is 4 great Circle, godeg. di- 
* from the Fo oft 1 the Meridians at 

ight- angles, and dividing the World into two parts, called 
the N oth and South Hemiſpheres; EQ. | 

The Ecliptick is agreatCircle croſſing the Equinoctial in 
the two oppoſite Points Aries and Libra and making an An- 
gle therewith (called its Obliquity) of 23d. 3om. 

This Circle is divided into 12 Signs, each containing 
30 d. whoſe Names and Characters follow. 
= N Libra * # 

aurus i Scorpio m ' 
Gemini , I —_ Low 7796 at theſe are called 
cancer Sf thetn Signs. Capricornus y SoutheruSigns 
Leo K Aquarms = ” 
Vogo mg - Piſces — 


* * 2 3 , 4 nn 
Was 1 [T3 
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The Ecliptick is repreſented by S = W 


8 
The Zodiack is a Zone having eight b Latitude 
on either fide of the Ecliptick, in which the Planets 
make the Revolutions. It is divided and diſtinguiſhed by 
the twelve Signs. I 
The Colures are two Meridians dividing the Equinoctial 
and the Ecliptick into four equal parts, one of theſe paſſeg 
by the Equinoctial points Aries and Libra and is called the” 
EquinottialColure,as PS: the other by the beginning 
Cancer and Capricorn, called the Solſtitial Colure,P S 8 vp, 
The Poles of the Ecliptick are two Points = 30 mM. 
diſtant from the Poles of the World ; as Land K. 
I be Tropicks are two ſmall Circles parallel to the Equi- 
noctial, and diſlant therefrom 23d. 30m. limiting the Sun's 
reateſt Decl inat ion. 
The Northern Tropick paſſes by the beginning of Cancer, 
and is called the Tropick of Cancer; as S a D. | 
The Southern Tropick paſſes by the beginning of Capri- 
corn, and is called the Tropick of Capricorn; as A b W. 
The Polar Circles are two ſmall Circles parallel to the 
Equinoctial, and diſtant therefrom 664. 30m. and from the 
Poles of the World 234. 30m. 
That which is adjacent to theNorthPole is called the Ar- 
aickCircle,Gdl;& the other the Antarctick Circle, as xd M. 
The Zenith and Nadir are twoPoints diametrically oppo- 
fre: The Zenith is the Vertical, or the Point right over our 
eads, as Z; the Nadir is directly oppoſite thereto, as N. 
The Azimuths, or Vertical Circles, are great Circles of 
the Sphere concurring and interſecting each other in the 
Zenith and Nadir, as Z fN. 
The Horizon is a great Circle 90 deg. diſtant from the 
' Zenith and Nadir, cutting all Azimurhs at Right Angles, 
and dividing the World into two equal parts, the uppet 
and viſible Hemiſphere, and the lower and inviſible ; This 
Circle is repreſented by HR. i | 
The Meridian of a place is that Meridian which paſſes 
by the Zenith and Nadir of the place; as PZSN. 
- TheAlmicanrhers,orParallels of Altitudes are ſmall Cirs 


cles parallel to the Horizon, imagined to pals Unougn any 


F 
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Degres ad Minine of the Meridian, berween the Leut: 
Horizon; as Ba F. | OO 0 
The Parallels of Latitude or Declination are ſmall Cir- 
cles 1 wax to the Equinottial : they are called Parallels 
of ination in the Heavens, when — 4 to the Sun 
or Stars; but on the Earth are called Parallels of Latitude. 
The Latitude of a place is the Height of the Pole above 


Equincctial. 


counted either Northward or Southward, according to the 
fituation of the Star. 


Longitude onthe Earth is meaſured by an Arch of the E- 
quinoctial, contained between the primary or firſt Meridian 


the Meridian of any other place, counted always Eaſterly. 


the Horizon, or the Diſtance between the Zenith and the 
The Latitude of a Star is the Arch of a Circle contained 


between the Center of a Star and the Ecliptick Line, this 
Circle making Right — with the Ecliptick, and is 


of that place where the Long itude is aſſigned to begin, and 


< 4 
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The Longitude of a Star, is that part of the Ecliptick 
which is contained between the Stars place in the Ecli 
tick, and the beginning of Aries, counted according to the 
ſucceſſion of the Signs. w. TD 

Altitude of the Sun or Stars is the Arch of an Azimuth, 
— between the Centre of the Sun or Star and the 
orizon. 

Aſcenſion is the riſing of aStar, or any part of the Equino- 
ctial above the Horizon, & Deſcenſionis the ſetti — 

Right Aſoenſion is the number of Degrees and Minutes 
of the Nuinoctial (counted from the beginning of Aries) 
which cometh to the Meridian with the Sun or Stars, or 
with any portion of the Ecliprick. 

Oblique Aſcenſion is anArch of the Equinoctial between 
the beginning of Aries and that part of the Equinoctial that 
riſeth with the Center of a Stat, or with any portion of the 
Ecliptick in an Oblique Sphere. 

Oblique Deſcenſion is that part which ſets therewith. 
 Aſcenfional Difference is an Arch of Difference between 
the Right and Oblique Aſcenſion or Deſcenſion. 

The Amplitude of the Sun is the Diſtance of the riſing or 
ſetting thereof, from the E. and W. Points of the Horizon. 


Prob. I. To find the Sun's Declination at any time. 


As Radius or Sine 90 eg. | | 

To Sine of the Diſtance or 'Longitude of the Sun from 
the next Equinoctial Point; 

So is the Sine of the Suns greateſt Declination. 

To the Sine of the Suns preſent Declination, 
Prob. II. To find the Sun's Right Aſcenſion. 

As the Radius 

To the Sine of the Complement of the Sun's greateſ 
Declination: 

So the Tangent of the Longitude of the Sun from the 
next Equinoctial Point. 

To the Tangent of the Right Aſcenſion of the Sun from 
the ſame Equinoctial Point. 


Prob. III. To find the Sun's Aſcenſional Difference, 
As Radius 


To the Tangent of the Poles height; Bo 
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Bo the 7 of the Sun's : 


To 8 N 


Which brought into Hours and Minutes, and added to 


or fubtracted from the hour of fix, deus the Sun's 
and ſetting. 
Prob. IV. To 5nd the Sun's Amplitude. 


As the Sine Complement of the Poles height, 
To the Sine of the Sun's Declination ; 

So is Radius 

To the Sine of the Sun's Amplitude. 


Prob. V. To „ r 
he is due 


As the Tangent of the Poles ers, 

Is to the Radius 

So the Tangent of the Suns Declination, 

To the Sine of the Sun's Horary diſtance from the Hour 
pf Six, being juſt Eaſt or Weſt, 


Prob. VI. To find the Altitude of the Sun, þ E. H 
i ofthe Fol talk. 85 eng ju 
7 yes Log OR Declination, 
the Sine of t { 
To the Sine of the Sun's height being juſt Eaſt or Weſt, 


Prob, VII. Tofind the Sun's Altitude at the Houy of Six. 


As the Radius 

To the Sine of the Poles height 5— _ 

So the Sine of the Sun's ination ; - 

To the Sine of the Sun's height at the hour of 6x. 


Prob. VIII. To find the Sun's Azimuth at the Hour of Sin. 


As the Radius, 

To the Co-ſine of the Poles ight ; 

So the Tangenz of the Sun's Declination ; 

To the Tangent of the Sun's Azimuth from the Eaſt or 
eſt at the our of fix, «- | 


Prob. IX, To find the Suns Altitude at any time of the day. 


As the Radjus, 
To the Co · tangent of the Poles height. 


MI 


the 


— ow 
— 
— 
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theComplement of theSun's height, and add theſe three fide 


ſ 
'f 


So is the Sine of the Sun's Diſtance from the Hour offi 
To the Tangent of an Arch. js 
Which being ſubtracted out of the Sun's Diſtance from & 


| the Pole, call it the remaining Arch. To 
As the Co-fine of the Arch found, pi 
To the Co- ſine of the remainin Arch; 
So is the Sine of the Poles height. 
To the Sine of the Sun's Altitude at the Hour required. 1 
Prob. X. To find the Hour of the Day by the height of the Sun, + 


Take the Complement of the Sun's height, the Comple- 1 
ment of the Latitude of the place, and the Comp lement of C 
the Declination of the Sun, or Diſtance from — elevated 
Pole, and add theſe three Sides together, and find the 
Difference between their half ſum and the Complement of 
the Sun's Altirude, then work thus. 

To the Com plement A rithmerical of the Logarithm Sines 
of the — and Co- declination, or Sun's Diſlance 
from the P ole. 

Add the Logar. of the Sines of the half ſum and Difference 

Half the ſum of theſe tour Logarithms is the Sine of a 
Arch, whoſe Complement being doubled, will be the Di- 
ſtance of the Sun trom the Meridian; which converted in- 
to Time will ſhew the Hour of the Day. „ 


Prob. XI. To find the Azimuth by the Sun's Height, 


Take theComplement of the Sun'sDeclinationor diſtatice 
from theelevated Pole,the Complement of the Latitude 


together, ahd find their difference between their half fam 
and the diſtance from the Pole, then work thus, 

To the Complement Arithmetical of the Logaritha 
Sines of the Co- altitude and Co-latitude, 

Add the Logàrithm Sines of the half ſum and difference; 

Kalftheſum of theſe — I. is theſine ofanArch 
whoſe Complement being doubled, is the Azimuth deſired 


Prob- XII. Pug the Sun's Azimuth and cn to fins 
the Hour, 5 + 


” _ 
- 


| Aftronomical Problem. 
5 the Sine Co lement of the Sun's Deelination, 
To the Sine ap Sun's Azimuth; * 


So the Sine Complement of the Sun's height, mr 
To the Sine of the Sun'sHorary diſtance from theMeridian, 


Prob. XIII. Having the Longitude and Latitude of any Star, 
to find the Rig Aſcenſion and Declination thereof. 


65. 


1. As the Radius, 

Ts the Sine of the Stars Longitude, from the next 
Equinoctial Point: | 

So the Co-tangent of the Stars Latitude, 

To the Tangent of a fourth Arch. 

Compare this fourthArch with the Arch of Diſtance "wa 
tweenthePoles of the World and the Ecliptick, 23d. om. and 
if the Latitude and Longitude of the Star be of ous 
uality,that is, when theStar hathNorthLatitude in the ſix 

orthern Signs 7 & N S K, or South Latitude in the 6 
Southern Signs — 24 We &, then ſhall the Difference 
between this fourth and the Diſtance of the Poles 
23 d. 30 m. be your Ty Arch. 
But if the Longitude and Latitude of the Stay be of 
ontrary qualities, that is, one Northern and the other 
Southern, then add this fourth Arch to the Diſtance of 
he Poles 23 d. 30 m. and the Sum thereof ſhall be your 

To the Sine of the fifth Arch ; 

da the T. of the Stars from the nex 

Tothe Tangent of the Stars Right 

o the Cofine of the fifth Arch; 35 
So the Sine of the Stars Latitude, 
To the Sine of the Stars Declination. 
the Cofine of the Stars right A 3 
So the Coſine of the Decli 
To the Coſine of Longitude, 


fifth Arch; with which proceed. 
Del 
t Equinoctial Point. 
Laſtly, for Proof of your Work. 
Andthus —— the right — 


my TY rr 


re 
. As the Coſine of the fourth Arch, 
4 As the Co-fine of the Stars Latitude, 
O 


＋ 
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66 Aſtronomical Problems. 
of any Mer, you tun by the former Rules find its Ampli 
rude; its Difference of Aſcenfion, its Diſtance from the 
ridian at any height obſerv'd,and ſo the Hour of the Night 
thereby, having firſt the time of its coming to the South, 
ſubtracting the Right Aſcenſion of the Sun, from the 
ight Aſcenfion of the Star; adding 360 deg. to the Stars 
Right Aſcenſion, when it is leſs than the Suns. 
ow theſe wit] many other Aſtronomical Problems, 
ate repreſented for the Projection of the Sphere is taught 
in Chap. IX. of the foreſaid Book. 


— FF. uh. e r — i = 0 8 


be: CHAP. VIII. Containing Problems of Geography. 
Prob. I. To fnd the Diftance o two Places which dif 
> Only in Latitude, being both Ref ſame Meridian, od 
1. E the two places are upon the ſame {ide of the Equi- 
I & nodal; ſubtrat the leſſer Latitude out of thegrearer, 
the Remainder is the diſtauce required. 7 
4-2. If the one place be on the one fide of the Equinoctii 7» 
3 he other on the other; Add the twoLatitudes tog 

ther, and the Sum is the Diſtance required. 

Prob, II. Toknow the Diſtance of am two Places, whith dife 

only im Longitude, 

1. If the places are both of them under the EquinoRi 
ſubtract rhe leſſer Longitude out of the greater, the I $0 | 
mainder is the diſtance. aſl 
2. If the two places have the ſame Latitude, and 
under the ſame parallel, then * ++ N 
As the Radius, $8 | 
To = Song thei Diff ed of wy 
So the Sine of half their Difference of Longitude, 
To the Sine of ba their Diſtance. : 


Prob. III. To find the Diſtance of o which differ#d 
r 
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As the Radius, 


To the Co 0 their Difference Longitude : 
t S Cher oF ries Livin, f | 
» To the Cofine of the Diſtance, | * . 
* WC aſe. II. When boch places are towards ane of the Poles. 
| | 


| 15 p OE edle Af f Longitude 
ot ne of the difference 0 : 

So the Co-tangent of the leſſer Latitude, 

To the tangent of a fourth Arch, 

W ichbeingſubtracted out of theComplementofrhegrea- 

er Latitude, the Remainder muſt be yous fifth Arch: Then, 

As the Coſine of the fourth Arch, 

To the Coſine of the fifth Arch : 

So the Sine of the leſſer Latitude, 

To the Coſine of the Diſtance required. 


aſe. III. When one place is toward the North Pole, and 
he other towards the South Pole: Firſt, 


As the Radius, | 

To the Cofine of their Difference of Longitude : 

So the Cotangent of one of the Latitudes, = 
To the Tangent of a fourth Arch. | 11 
Whichbeing ſubtracted out of theSum of the other Lati- 
de, and go deg. the Remainder is the fifth Arch: Then, 
As the Coſine of rhe fourth Arch : . 
To the Coſine of the fif th Arch - | N 
So the Sine of the Latitude firſt taken, <4 
To the Cofine of their Diſtance : | 4 
By theſe Rules alſo you may find the Diſtance of any 
o Stars, if you know their Longitude and Latitude, or 
eir Right Aſcenſion and Declination, which is of good 


e in Aſtronomy. 
How to find the Variation of the Compaſs. 


the fourth Problem of the ſeventh Chap. you uw 
N — the Sun's Amplitude danger ana I 
et lirude,and by the Amplitude Compaſs you 
dſerve che Bun aA ml — at Sun riſing 4 
hich I call the Magnetical (or — Amplitude. 

; * __ _ _ theſe 
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68 he Variation of the Compaſs. 

theſe two Amplitudes agree (which is very ſeldom, ) there 
is no Variation, but if t o not agree, the Di 
between them being rightly accounted, is the Variation 
of the Compaſs. f 

Likewiſe by the eleventh Problem of the ſeventh Chap- 
ter you may find the Sun's Azimuth by Calculation, Which 
I call the true Azimuth, and by the Azimuth Compaſs 
you may obſerve the Sun's Azimuth, either in the Fore- 
noon or Afternoon, the Sun about 10 or 154, high, and 
this I call the Magnetical Azinuth. 

Note, you may ſee the uſe of the Azimuth Compaſs, in ol. 
ſerving the Magnerical Azimuth or Amplitude, in a uſeful 
Treatiſe called Practical Navigation. | 

Example. Suppoſe the true Amplitude beEaſt 32d.North- 
erly, and the — Amplitude Eaſt 27d. Northerh, 
the Difference is 5d. which is the variation, almoſt half: 
Paint of the Compaſs. | 

Suppoſe the true Azimuth to beWeſt 12d. zom.South- 
erly, and the magnetical to be Weſt, 14d. 3om · Norther- 

ly, 12 d. 30. added to 14 d. 30 m. the one being Norther- 
ly and the other Southerly, make the Difference between 
the Azimuths to be 27 d and that is the Variation almot 
two points and an half of the Compaſs. | 

0 To find which way the Compaſs varies, 

' Suppoſing your ſelf to look directly towards the Coaſt d 
the true Amplitude or Azimuth, conſider whether the Mag 
netical Amplitude or Azimuth be towards the right or to- 
' wards the left hand; if it be towards the right hand theV+ 
riat ion is Weſterly, if towards the left, Eaſterly. 

> Spent Suppoſe the true Amplitude to be Weſt 12 de 
zo min, ſoutherly, and the Magnet ical tg be 14 deg. 30 m 

nutes Nort herly, then if I look towards the trueAmplitud 

Welt 12 deg. 30 min, (for about one Point) Sout herly, tis 

MagneticalAmplitude 1 4 deg.30 min.Northerly is toward 

the right hand, and therefore thevariationiswelterly 2749 

. Suppoſe the true Azimuth to be W. N. Wand the Mag 

netical W. by S. if you look towards the W. N. W. then tis 

W. by S. is on your left hand, and the Variation is Eaſter 

three Points. But this Propoſition may be an 
45 
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The Minutes of each Degree. 
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A Table of Meridional Miles, 
The Minutes of each Degree. 
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959.99 13653 


560. 982271 
961. 95a 72 


922.9943171 

. 99469 
12.531963 
A 2.9996352 


— 


I” 


995129978231 | 
4 44 y56 
9971S $6991 


99317510 


998 9991308 | 2 
Sh 


N : 


I tozz 
11 1034.143205 
| | * T6035 30149403 

_ | nogdigenr53597 


1008-01 661 


' — — — — 


1019. 005 1742 


1 102073 
©0297 


ro24{3-0 10299 
102 3.0 1072 4 


4 ro2 

1 1027 ;$.0T19704 
to. 01 19931 
TT por A 


128372 
1103132587 
1032.916797 
141003 


111474 


— 1 


1039.522770 
r05613.0296639] 
10g713.024075c 


10632653350 
— «0269410 

1065[3.0273495 

1066 ” 


To47/3-028 164, 


oss. ob 9712 


1069 ˙ 06977 
10 70g. 29393; 
1071). 29769 % 


— — 


rr 7; YO IS. 7 > 4 aa 


— — 


can, 


3 rw oo as we 


— 


— — 


Err 


2 


1'3-0457140 
2 3-046 1048 
330454957 
43.0468 812 
932122745 
5876642 
35485335 
8 


1423.057666 1 
143 3. 0380462 
143-0584260 
1433.0388053 
1463.039186 
147.0395634 


_ 
—— 
2 . 
* 


| 


1150 3-0606978 | 
1131 2 
1152381452 

1153/3-0618293 
1154/3-0622058 
11 533.002 392 

11 563-0629 $78 
L157, 
1158 3.063708s 
1159 3-0640834 


11603-0544 90 


11743 · 06 
117$/3-070037 
11763.0704073 
117 713-270776s 


* 


11493-·0 | 


30633334 


116 103.0048322 


1187.974497 
1188/2.0948164 
11290227648 
11903-0753472 


1203 3.08026 
1204({3.080526g 
120g 1277 


12063. 08 134/73 


1207/3. 17 
1208 3022855 


I209]3.0824363 5 


1210j3.0827854 
1211j3.0931441 
1212/3.0835926 
1213/3.0838608 


5 
« 4» 

Sa 3.08 52906 
1218/3-0856473 
12193. 96003 
12203 · 086339 
122135867156 


—4 


- — 


1122303074264 
13243. 08778 14 


Nun. Leni. 
1222 3.057712 


12280881361 


3.101093 


eee 


= 3 ai 


* 
- 


"| 
- 
— ä 


| 412313'0902580 


17 
} þ 123513-0916669 


|} 12337/3-0923697, 


11241393771 
1124330944711 


50 124803. 0952146 


1225]3.0888446 


122655 · o88 4903 


3.101403 
31017471 


122853. 89 1984 
12293. 595315 
123003 899051 


1232 3· 9107 
225 90882 
30913131 


1236 92018; 


1238.097209 
123930930713 
124013-0934217 


1242]3-094121 
124413-094820 


12461}3-095 5180 


12476395866 


* 


1249396 3624 
1280 .C969100, 


1251 9:2972573, 
1252/3-09 76043, 
12533-0979$11 
12543 · 982975 
1253.986437 


18x 


. a * 
? * 
F 


1256/3.0989806, 


1270[3-1038030 


127103. 1041455 
12723. 1044871 
12733. 1048284 
1274; 051694 
12753. 1055102 
1276/3-1058507] | 
I27713-1061509g] 

12583. 106030 
1279]3-106870s 
128003. 10721 
128103. 1075491 
12823. 1078880 


— — — — 


128303. tog aas 
12843. 106 36 
ta8 33. 10899031 


128759 
1258 3.0996806; 


"A 


Logerithm. | 


34 3-1251558 
35/3-1254813 


2 
39/3-1269806 
40.3-1271048 
1274288 
3-1277$25 
3-128076 
30203993 
3-1287223 
4603.129043 
$713-1293676 
4803. 129689 
3.130011 
223335 
313.1306353 
$2/3-1309767 
333.1312978 
343.1316187 
$$ 513-13 19393 
$57,3-132579 
583.1328998 


363 3-134495 
3643-13481 

395 3-135132 
366 3-135450 
357 3-135768 
368 3-1360851 


359 3-1364034 


37 72 


1379]3-1395643 
138013.1398791 
(38113-1401937 
13821]3.1405080 
1383]2.1403222 
138413.1411361 
1385]3-1414498, 
1386 3.1417532 
3273.142265 


1388/3.1423895 
1389/3.1427022 
1390 3.1430148, 
13913-1433271 
1392 3-1436392 
1393 2:1439S17 


li 394 31442628 | 


1395/3-1445742 
1396 3.144885 


1401/3. 1464381 
14023. 146748 
14033147057 
14043. 1473671 
14033. 147676 


140513. 1479833 


E 2 


= 


Leni 
1407; · 1482941 
140803. 1486026 
13093. 1489 110 
141003. 1492 191 
141113-1495270 
L412 2:1490347 
1413 3-1$01422 
1414 3-1504494 
14155 · 1507564 


139731431964 
1398[3.145$5072 
139913-145817 
1400{3.146128 


+416]3-I510632 
141751313595 
1418 3-1516762 
141 913-1519824 
142 


31328996 
31332049 
3.133300 


31538149 
31341195 
131544240 
31547282 


1430/3-1553360 
14313-1556 396 


1562462 


1437 
143613-1577589 


1440 · 1393623 
1441 1386640 
144213-1589653 


* 


1522883 
14215 · 1325941 


143913-1 590608 | 


1592663 


Num. Logeritom. 
1444 31595572 
144531398678 
1449 1601683 
1447 3.160468 5 
1448 3. 1607686 


1449 3.410684 
14503 3-1513680 
145 1,3-1616574 
1452 3» 1519656 
1453 3-1622656 
1454 3-1625644 
1455 3-1628630 


— — — — — 


1456 3.1631614 
| 1457 3-1534595S 
1458 3.1637575 


1460 3.1643 528 
| 1461 3.1646502 


— —ę—¼:ꝝ.q— ay ——— 


1462 3.164947 
145 3 3.16 52443 
14643. 1655411 
| 1465 3.165837 
1466'3.166 134 
1457 3-1664301 


— 


— 
— 
O 
— * A wQn—— 
WW 
— 
QA 
14 
9 
»w 
— 


1470 3.1673173 
14713. 1676127 
1472 3˙ 1629078 


1473 2 —. 


174168457 
I475/3-1687920 
1476'3-1690863 
1477 3-159380g 
1478 3-1696744 
479; 3. 1699682 


1459 3.16405 53 


11511 3179264 $ 


Nan. | eiche. — 


1481]3.1705550 
149 203.1708482 
1483131711411 
14843.1714337 
148 43.1717264 
1485 3. 1720186) | 
1487 = g 
1438]}3.17 26029 

1 48513-1728947 
1490[3-1731863 
140 103.1734776 
1492]3- 31737688) | 


149353 · 740598 
149 1743 06 
149931746412 
149631749316 
1497 131732218 
149 013-175 51 18 


1495 3-17 5801 | 
I5$00j3.1760g1 3 
1301 3.176380 
150213. 1766699, 
1503, 3+ 1769590 
15043-1773 1772478 
150513-177536s 
t 5063. 17782 50 
I$07,3-1781132 
150813. 1784013 
1509 —— 

1$10/3.178976: 


2-181 


'152213-164 


$30 4 } 
153 jg 
1534 1d 
153: 3.1008 


1242772359 8 
1313 3.1798 38 

1514'z.1801259 
1515 3.180412 
$516 ,3-1806992 


74803. 17026 17 
— 


1517 $-180985 | 


18193. 81 
15201319108 

15211821 
k $2213-li; 


| 


$'3-1925674 
3-1928461 
3-1931246 
31934029 
3-1936810) 
3-1939590 
3-1942367 


© 5 


S620... Ae 


| Log ariths. 
od | 71 55 
4 513.192 


7 31922886, 


31945143 
31947217 


3-19506g0 
31953460 
3.1956229 


4 ©, A 


; 


p 3-199480g 
31997552 
5 3-2000293 
. 3-200Z0J32 
7 3-2005765 
8 3.2008505 
3-2011235g 


z 2013971 
3.201670 


ö 


3523.519437 


159313-20221 $8, 


1612 
1613 
1614 
1615 


16 06 


1617 
1618 
1619 


1621 
— 


1522 
1623 
1624 
1625 


161 13.200953 


1620 


162613-2111205 
16273.2113876 
16283.211634 


3.2024883 


3.207363 
3.2076 344 
32079033 
3.208 17253 


32084414 
3. 2087100 


3.206978 
3. 2092468 


3. 2093150 


3.209783 
3.210050 


3.210315 


3.210868 
3.2108 53 


162913. 2119211 
1630032121876 


1632032127 201 
163 3. 2129862 
163432132321 
163332133178 
1636032137833 


16 . 143139 
1639]3-2145789 
1640[3-2148438 
1641]3-2151086 
1642 3-21 53732 

3.21 $6376 
4 3-215goa8 
3-2161659 
3-2164298 


— —— — 


3-2166936 
3-2169 $72 
$+217 2206 


163203 · 2180100 


1653 .2182728 
3-2185355 


3-2198464 
3-2201081 
3-2203696 
1662 8.22053 10 
1663 3. 2208922 
1664ʃ3.2211533 


1631[3-212454 0 


1637|3+2 140487 * 


— 
- 


— 
- A 


A, 


1665\3.2214142 


F "9" 
— * — — „ 
+ ® . Pp 3 1 a 
* 
- 


=” 


ö 


1 


, 


| 


Num. — 
I | x66613-2216750 


1673 3:2229764) 


11675 


1667 3-2219356, 
1658 3.2224960 
16 69 3-2221563; 
1670/3-222716 5 


16723 ·2232363 
16733˙2234959 
16743˙2237555 

3•2240148 
167632242740 
273245331 
1678'3-2247920 
1679 3-2250507 
168052253093 
168 18.255677 
1682/3-22 58260 
1683|3-2260841 


— — — 


2856232675 
17093. 2327421 
17103. 2329961 
7113.233235 
17123. 2335038 


171532342641 
171603234317 
17173234770 
1718“3·23 50232 


172013+235 5284 


— — 


1684ʃ3.2 203421 


168 L214 


188843. 2272724 
16893. 2276296 


— 


169003. 2278867 


16913228143 


169303228657 
169403. 2289134 


17233˙2362853 


2286.297456 


1727 3˙23 72 23 


1728 3-2375437 
172913+237795 
1730 3-2389461 


1731;3-2382971/ 
173932385479] 


1733/3-238798 
1734 3-2390491 


1736,3-2395497 
1737,3-2397998. 
1738 3-2400498 


Num, \Logarithm. 3 


1735, 3-2392995. - 


EE 


1740 3-24054þ 
17413-2407 j 
17423-2410 


14743j3-24119] 


1 74413-24146 


[1745[3-2419 


1746[3-24:0 


_11747][3-242209 
17483250 


1749-24 
1750 
Il 


11752342686 


17 5313-2430 
1 754/3-2440 


17585. 2% 


17566. 
17 5713-4447 


17581324590 


[17 5913-2458 


1760132456 
176113824579 
1762 $5400 
1763]3-24% 
176 LL . 4 
467 


17395. 24 


— — * * 
7 7 


— — 


— 


191134257918 
19 23-2581 $82 
L 1,13'3-2583978 


1843]3-265 52 


| 2 
1810; . 2378786 


Leęsritim. 


ag pavi: 
1815 24287253 
1816 3.239113; 
18125˙2393 849 
1818 3-2595939 
1819 
1820 3.260071 
1821/3.2603099 


1830[2.2924511 


— 


3-2598327] | 


1831 3-2626883] 


184163. 2630330 
184213. 263269 


Num. Tn 


1831 


— 8 
185 1257 


1835 32683439 

— 3.26852 
117 3-2689 119 
1858/2,2690457 
1935 3-2692794 


69 

1475 4 2699464" 
$-2699797 p797 
its 33-2702128, 


1864]3-2704459 


186 88.270788 
166603. 2709 1 16 
= 38.271442 


1 


15 27 16093 


187103. 272070 
18 * 3.272537 


18732730075 
1876]3:273232 
187713-2734643 
187813,27369 56 
1879]3.2739268 


_ [:88913-2741578 


1881 $-2743888 
1882 e 


25 


188 3-27531 3 
188613-2755417 


185; L ited 1 


„% oe... — — 


= n | 
187 3-2723058 | 


18 74 127279 | 


2757719 


”. 


= 
3 
= \ 


Naw: 5 avithm. Nm. | Logerithm. Kun, Lager 7 
1880 3-2760070 I925 3-2844307 1963 77577 194 
1885 276 2320] 9263. 2846 563] 19653 3. 2 OC 
1890 476457 1927 3.2848817] 1965 3.29% oc 
' 489113-2766g1 19283. 28510 1964 35933: oc 
185 3.276921 9293.283332 1945 3.2530 
189313:2771500) 1193 2853573 18% 3-293 
11894327738 1931072857823 196 32400 200 
1895 . 1932 3.26 607 1969/3: 29449 oc 
1896[3-2778383] [1933|3-2862318] 197 «294468 2 0c 
1897132780673 [1034/3-2864565 197 113-2 946161888 © 
189813-2782962 1935 3.20668 10 197208. oc 


— 225872 (1936\3.2869054] 1973 8. U % 


190c 2787536 [37134871296 1974 349540 
190103. 27898 21 [1938|3-2873538 1773072750 
190256. 27 9j [1939;3-287 5778 1976/3:295706 
1903 3-2644388 1940 3- 2878017 197714 29 60061 
43-2798 569) 1941 28802865 1975 a6 
1905/8-2798950) [1942 2882492 19793-2968 286 


Igo 12501229 11943 3-2884728 1980 3; 296668) 
19073. 2803 507 [1944, 3.26 86963 1927 3.296810 
1 rg08[3-2805784| [1945 3.2889 196 1982 3.29710 
150g/3-28080sg|.[1946[3-289 1428 1983 3.297317 
 I910{3-2810334| [194713-289 3659] ! 9843-29744? | 
19113-2210 2607] [1948[3-289g889] 1985 3429770 


| 1982 3-28 14875 19493. 28998118 195635 3.297 a 
I 2474 


8 
* 


| 1913}3-2817150] [1950 /3-2900346 | 
1914/3:281941 9] [195113+2902573 1988 3.29%] 6. 
1913.821688 (952.2904790 1585 .2500 a0: 
| 1916/3-2823955| 1953 3-2907022P. 199%, 8 0! 


I991 342990775 0: 
I 992. 3.997% 07 
1993 27 

19 94/3+299729 
15775 
1996; Ten 


1917 3-4826221 


1918 3.252886 19553. 2911465 
1919 228 307 $6 1956 3-29 13688 
| I92 3-28 33012 

11921 2292527 I958,3-2918127 
+ Þ} 192313e2 837534] [15 59/3-2920344 
1923.293979 1960 3.2922 361 

19243 2 —— 24776 i! 95 — 


N * 
(4 
1 


— !Logarithud n= 


2007/3-3025474 
00503. 302 7637 
009 3. 30295799 
2010 3: 3031561 


£011 343034121 
2012/3-3036280 
3˙3038438 
33040585 
33042751 
33044805 


20173 3047059 
hols 3. 3049212 
20193. 3031363 
20203. 3053514 
2021 3. 305566 
2022 3.30379 12 


23 3. 3059955 
0243. 3062105 
025 3.306425 
2026 3.306639 


2036 13-3087 778, 
2037 3-3089910 
1 [2035 3 3092042) 
20393 · 30947 
—.— 3096302 
77 241.3: 399430, 
2042 3: 31005 57| 
9 2043 3.3 102684 
2044.31 og 
20453˙3100933 


204). 311329 
20493311542 
20503. 3017539] 
205 13.3 ind fob 


20475 1 2 
9 


205213-312177 
205313-3123889 
20543-31264 
20553.3128118 
2056.313031 
20 57. 

2058 


0278. 3068 537] 
029 3. 33090679 

o29 3.30) 20 26 
030 3. 3074960 
0313.307909 
9323.307923 
033 3.303 1374 
034 3.308350 
35 3-308 56, 


2070.315970 
207113, 316180 
2072ʃ3. 3163897. 


2046 3. 310956 


— — — 


207 313-316$993 


20743-31680 
2075'3.3170181 ' 


2076 3.317227; 


2077133174365 
2078 3-317645s 


2079 17177275 
208003 3108633 
208113-3182721 
208213-3184807 
205 303.3186893 
— — 3. 322977 


208 403. 3191061 
2086033193143 
20875 · 3193224 
208803. 3197303 


33101463 a 
209 103.3203540 
209213 · 3205617 
2093 3-3207692 
2094 3+-3209707 
2095[3-32 11840 
2096[3+-321 3913 


[2097/3-32 15984 


209813, 32 18055 
4095 3 3220124 


3222193 
110 5 3224260 


2102: :3-3226 327 


2103 3228393 
2104 3-3230457 |. 
210563232821 


2106 3.3234 584 


210713-323564 5 


12105(3-3238706 


J210g1g-32407651 


{ 


_— _ 


3-319938g| 


| Num. Lagorithm. 


\2110 3.3242828 
1211133244882 
| 2112'3-324593 
| 211333248995 
2114 3e-325105 
21153-325310 
4 2116 3.325315) 
4 2117 3-32 57205 
| 2118'3-325926; 
121193326131 
212033263359 
2121 3-326 5407 
121223.3 26743. 
| 2423;3-3269g0c 
21243˙3271543 
2125 3-3273589 
2126 3-3275533 
2127(3-327767 


— — 


2128 3.3 279716 
21296˙328 1757 
21303.3283796 

| 21313-32858 


2132 3-32837872 


2133 3-328990s5 
21343-32919 

213513-3293975 
4 2136]3-3296012 
213713-329804 


214 
] 2141/3-3305167 
2142'3-3308195 
| 2143]3-33 10223 
12144333224 
2145|3-3314273 


21470337632 
214813.3320343 
2149] 3-3322364 
2150[3.3324385 


215213-3328423 


43394138] 


194[3+-3332457 
215513-3334473 
215613.3336488 
I57]3-3333g01 


3-33 26404] 


215813 3340514 


— — 


159 3.3342 326 
1693.334453 
216103.3346 548 


216403.3349 557 


[2163/3-3350565 
216413.33 $2572 


— —— 


216333354379 
2160/3.3356585 
216713.3358589 
216813.3360593 
216913.3362596 
2179 3-3364$97 
217113.3366598 
21723.3368598 
217313-3370597 
my 3-3372595 


|2196/3-3416323 
12197|3-3418z0%; 


2181 3.3386557 
[2182/3.3388547 


2212.37 


2198|3-342027) 
3e3422252 
3342422) 


2203.342514 
2204|3-34321! 
34-06 


2211]3.3445% 


Hf 


12146.3.33 16297 


2183 3.339537 


21 „2 — 22 —————————r—————ů—— 


— 
— 


22 21/3346 5485 
2222 3-345744) 
2223 3+3469395 
2224 3-347 1348 
2225'3-347339 

222633473232 
7227 3-3479202 
222813-3479152 
2229 3-3491101 
2230|3-3483049 
2231 3-3434996 
2232 33486942 


223633494718 
1 
2 — 
2239,3-3599541 
2240343 $02480 
224113+3594419 
2242|3-35963$ 
22433-3508 29 
2240-331228 
224333312163 


2463.351496 


22473˙3 316031 


» 
O 
— 
WS 
- 
we) 
A 
+ 
8 
uu 


2264 5 


3-35 
335 


48764 
os 82 


229313*3 


| 12 29413-3695934 


22975; · 36116 10 


| (azo8 3.3632 358 4 
2399\3-3634239. 


42318 3-365 1134 
237 3-36 53907 


33607827 
609719 


2395 
229613+3 
229833613 500 


3-36 17279 
3-3519165 
3-3621053 
230333622939 

3033366709 
3306;3-3528593 


2307 [3-3630475 


2300 
2301 
2302 


231003.3636 120 
231113-3597999 

$12[3-3639878 
2313 3.36417 36 
2314 3˙3643633 
\2315|3-3645510 
2316 33647386 
2317 3.364960 


3203-363 
2 


222 3-36 $8622 
2323 3.3660492 


7224023664230 
223 33668055 
23273-3667 964 
2328 3.35698 30 
32 33671695 
330 3•36 73559 


22993˙3613350 


32 103-3656731 


23243-38628 


— 


— 


2331 3:357542 3. 


— 


* 7 > n 


* A * 9 . 
. g ; 3 F 

* 
4 : ' 


: 


| | 2362 


| 2332/3 3677283 
 233313-3579147 


— ͤ—— — — — 


233 3-358 1008 
122 


234113-3594014 
234213-359556g 
23433-3697723 
2344(3-3699576 


arithm. 


[2372[33751147 
[237413:37 54907] 


234513-3701426 
2346j3-370328 
23478-3703 131 


, 234813-370698 1 


2349]3-3728830 


| 2350[3-371067 


235113-3712526 
$-3714373 


| 235313-37 16219 


235413-371805g 


| 235513-37 19909 
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